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Epitome 

(57) [Abstract] 

[Technical problem] It distinguishes easily whether it is the optical disk with which large 
capacity-ization of storage capacity was attained. 

[Means for Solution] An optical disk 10 is rotated in a desired rate and a desired location, and 
the signal currently recorded on the optical disk is read. When an optical disk is a read-only 
optical disk, the frequency of the clock CKRF of a regenerative signal is detected by the control 
section 50. It is because the frequency of a clock is different with the optical disk of normal 
density, and the optical disk of high density. For example, when recording density is twice the 
normal density, the clock frequency in a high density optical disk becomes 1.4 times. As the 
other distinction approaches, an optical disk is distinguished by the size of the burst error signal 
based on a difference of the amount of unit delay at the time of interleave processing. It can 
distinguish simply [ be / it / the thing of whether an optical disk is the thing of normal density, 
and high density ], and certainly by an optical disk's writing in, and detecting the frequency of a 
WOBURU signal or detecting the error correction result of a cyclic code, when it is the thing of a 
mold. The configuration is also easy. 


[Translation done.] 
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CLAIMS 


[Claim(s)] 

[Claim 1] The optical disk distinction approach characterized by distinguishing the optical disk 
recorded by high density from the optical disk recorded by normal density by the number of the 
clocks extracted from the regenerative signal reproduced from the optical pickup, and normal 
density when an optical disk is a read-only optical disk. 

[Claim 2] The optical disk unit which it has the following and the clock signal outputted from this 
clock generation section is supplied to the above-mentioned control section, and counting of the 
above-mentioned clock signal is carried out, and is characterized by distinguishing the optical 
disk recorded by high density from the optical disk recorded by the size of the number of clocks 
per unit time amount by normal density, and normal density. The clock generation / servo 
control section to which the regenerative signal outputted from the optical pickup is supplied It 
is the edge detector of the regenerative signal with which the control section to which the clock 
outputted from this clock generation / servo control section is supplied was prepared, and this 
clock generation / servo control section were made binary. The clock generation section 
generated based on the edge output 
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[Claim 3] The optical disk unit according to claim 2 characterized by preparing the data- 
processing section which decodes the regenerative signal from the optical disk recorded by the 
above-mentioned normal density, and the data-processing section which decodes the 
regenerative signal from the high-density and recorded optical disk in the data-processing 
section of the above-mentioned regenerative signal, and choosing the above-mentioned data- 
processing section by the size of the above-mentioned number of clocks. 

[Claim 4] The optical disk distinction approach characterized by to distinguish the optical disk of 
the above-mentioned normal-density record, and the optical disk of high-density record from 
the size of the error by the difference in this amount of unit delay when it is a read-only optical 
disk and is that from which the amount of unit delay at the time of interleave processing of the 
signal recorded is different with the signal recorded by normal density, and the signal recorded 
by high density rather than the above-mentioned normal density. 

[Claim 5] The signal with which the amount of unit delay at the time of interleave processing of 
the signal recorded was recorded by normal density, It is an optical disk unit to a read-only 
optical disk which is different with the signal recorded by high density rather than the above- 
mentioned normal density. In the data-processing section to which the regenerative signal 
outputted from the optical pickup is supplied The processing section of the error correcting code 
inserted in the regenerative signal from the optical disk of normal density, The processing 
section of the error correcting code inserted in the regenerative signal from the optical disk of 
high density, While the disk distinction section to which the error signal obtained from these 
processing section is supplied is prepared and the size of the error based on a difference of the 
above-mentioned amount of unit delay is distinguished in this disk distinction section The optical 
disk unit characterized by being made as [ choose / the error correcting code processing 
section of a side with few above-mentioned errors ]. 

[Claim 6] The optical disk unit according to claim 5 characterized by using a burst error signal as 
said error signal. 

[Claim 7] While the changeover switch which changes selectively the clock supplied to the error 
correcting code processing section of a up Norikazu pair is prepared and this changeover switch 
is controlled based on the output of the above-mentioned disk distinction section When the 
above-mentioned clock is distinguished in the above-mentioned disk distinction section as the 
error block count of the error signal in the error correcting code processing section of the 
method of up Norikazu supplied first is zero The above-mentioned clock was supplied for while 
and the error correcting code processing section is chosen as the processing section at the time 
of playback. When it is judged that the error block count of the error signal from the error 
correcting code processing section of the method of up Norikazu is larger than zero While 
supplying the above-mentioned clock to the error correcting code processing section of above- 
mentioned another side, the error signal from this error correcting code processing section is 
distinguished. The optical disk unit according to claim 5 characterized by choosing the error 
correcting code processing section of this another side as the processing section at the time of 
playback when the error block count of the error signal at that time is zero. 
[Claim 8] The optical disk unit according to claim 7 characterized by choosing the error 
correcting code processing section of above-mentioned another side as the processing section 
at the time of playback in the time of the error block count of the error signal from the error 
correcting code processing section of above-mentioned another side not being zero, either when 
the error block count of the error signal from the error correcting code processing section of the 
method of up Norikazu is below the 1st [ for disk distinction ] reference value. 
[Claim 9] The optical disk unit according to claim 5 characterized by being made as [ choose / 
based on the error signal which the above-mentioned data-processing section consists of C1 
decoder, the 1st and 2nd day interleave processing sections from which the amount of unit delay 
is different, and C2 decoder at least, and is obtained from the C2 above-mentioned decoder / 
any of the above 1st and the 2nd day interleave processing section they are ]. 
[Claim 10] When the error block count of the error signal from the C2 above-mentioned decoder 
when choosing the day interleave processing section of the above 1st is zero This 1st day 
interleave processing section is used as the day interleave processing section at the time of 
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playback, and when the error block count of this error signal is not zero Distinguish the error 
signal from the C2 above-mentioned decoder obtained when it changes to the day interleave 
processing section of the above 2nd, and when the error block count of this error signal is zero 
The optical disk unit according to claim 9 characterized by being made as [ choose / this 2nd 
day interleave processing section / as the day interleave processing section at the time of 
playback ]. 

[Claim 1 1] The optical disk unit according to claim 9 characterized by choosing the day 
interleave processing section of the above 2nd as the day interleave processing section at the 
time of playback when which the day interleave processing section is chosen and the error block 
count of the error signal when using the day interleave processing section of the above 1st in 
the time of the error block count of an error signal not being zero is below a reference value for 
[ 1st ] disk distinction. 

[Claim 12] The optical disk unit according to claim 9 with which the day interleave processing 
section of the direction with little error block count is characterized by being used as the day 
interleave processing section at the time of playback among the error signals from the C1 
above-mentioned encoder and C2 encoder when the error block count of the error signal 
obtained from the C1 above-mentioned decoder is beyond a reference value for [ above- 
mentioned / 1st ] disk distinction and is below the 2nd reference value. 

[Claim 13] It is the optical disk unit according to claim 9 characterized by making it judge that 
they are causes of an error other than a disk when the error block count of the error signal 
which the error block count of the error signal obtained from the C1 above-mentioned decoder 
exceeds the 2nd reference value of the above, and is obtained from the C2 above-mentioned 
decoder is over the 3rd reference value for disk distinction. 

[Claim 14] The optical disk unit according to claim 5 characterized by performing distinction 
processing in said disk distinction section in software. 

[Claim 15] The distinction approach of the optical disk characterized by distinguishing the optical 
disk recorded by normal density by detecting the frequency of the WOBURU signal which is the 
optical disk of a write-in mold and was recorded on this optical disk, and the optical disk 
recorded by high density rather than this normal density. 

[Claim 16] The optical disk unit characterized by processing the above-mentioned regenerative 
signal using the data-processing section of the side from which the filter output was obtained 
while having the following and distinguishing the existence of the above-mentioned filter output 
in the above-mentioned disk distinction section. The band-pass filter with which the WOBURU 
signal outputted from the optical pickup is supplied and with which passbands differ, respectively 
The disk distinction section to which the filter output is supplied, respectively It is the data- 
processing section in which it consists of the data-processing sections to which the 
regenerative signal outputted from the above-mentioned optical pickup is supplied, and the 
above-mentioned data-processing section processes the regenerative signal from the optical 
disk of normal density. The data-processing section which processes the regenerative signal 
from the optical disk of high density 

[Claim 17] The optical disk unit according to claim 16 characterized by having prepared the 
decoding section which processes the WOBURU signal from the optical disk of normal density, 
and the decoding section which processes the WOBURU signal from the optical disk of said high 
density, having prepared the filter which extracts said WOBURU signal in each decoding section, 
and making this filter serve a double purpose as a band-pass filter for said optical disk 
distinction in the time-axis information decoder which decodes the time-axis information 
recorded on said optical disk. 

[Claim 18] The distinction approach of the optical disk characterized by distinguishing said 
optical disk based on the error decision output of the cyclic code which the WOBURU signal 
which is the optical disk of a write-in mold and was recorded on this optical disk was detected, 
and was inserted in said WOBURU signal. 

[Claim 19] The decoding section which decodes the time-axis information inserted in the 
WOBURU signal reproduced from the optical disk of normal density, The decoder of time-axis 
information consists of the decoding sections which decode the time-axis information inserted in 
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the WOBURU signal reproduced from the optical disk of high density. In the address decoding 
section prepared in said decoding section While the processing section of a cyclic code is 
prepared, the disk distinction section to which the error decision output in this address decoding 
section is supplied, respectively is prepared. In this disk distinction section The optical disk unit 
characterized by choosing the decoding section of the direction with few said error decision 
outputs as the decoding section which reproduces said hour entry. 
[Claim 20] It is the optical disk unit according to claim 19 characterized by performing 
processing in said disk distinction section in software. 


[Translation done.] 
* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the optical disk distinction approach and an 
optical disk unit. When an optical disk is rotated in a desired rate and a desired location, a signal 
is read in detail and the optical disk is a read-only optical disk, it enables it to distinguish the 
optical disk recorded by normal density, and the optical disk recorded by high density rather than 
normal density using the error signal based on a difference of the clock of the acquired signal or 
the amount of unit delay at the time of day interleave processing. 

[0002] Moreover, it enables it to distinguish the optical disk which the optical disk wrote in, and 
was recorded by normal density using the error decision output of the existence of the 
frequency output of a WOBURU signal, and a cyclic code when it was a mold disk, and the 
optical disk recorded by high density rather than normal density. 
[0003] 

[Description of the Prior Art] In order for the demand of large-capacity-izing of an archive 
medium to increase and to raise recording density also in an optical disk in recent years, a track 
pitch is narrowed or approaches, such as shortening the shortest length of a record pit, are 
proposed. 

[0004] Here, large capacity-ization of storage capacity is wished that more data are recordable 
also about the optical disk which fulfills the specification of a compact disk, for example, the 
optical disk of the postscript mold standardized in ISO/IEC 13490-1, (CD-R), and the optical 
disk (CD-RW) (these are named generically and written in below and it is called a mold optical 
disk) of a rewritable mold. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, with the optical disk unit which performs 
record playback of a signal, when large capacity-ization of storage capacity is attained with 
write-in mold optical disks, such as a postscript mold and a rewritable mold, in this way, if it 
cannot distinguish promptly easily whether it is the optical disk (optical disk of high density) with 
which large capacity-ization of storage capacity was attained, or it is the optical disk (optical 
disk of normal density) which is the conventional storage capacity, record playback actuation 
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according to each disk cannot be performed. For example, before restoring to the data currently 
recorded on the disk, unless it can distinguish whether it is the optical disk of high density, 
neither processing peculiar to the optical disk of high density nor hardware of dedication can be 
chosen. 

[0006] Moreover, although it is possible to record the data in which the classification of an 
optical disk is shown with the optical disk (blank disc) to which record of data is not performed 
since disk distinction cannot be performed using the data currently recorded, in such a case, the 
distinction processing cannot be performed to the already marketed optical disk. 
[0007] So, in this invention, the optical disk and optical disk unit which can perform easily 
distinction of whether to be the optical disk with which large capacity-ization of storage capacity 
was attained including the existing optical disk are offered. 
[0008] 

[Means for Solving the Problem] By the optical disk distinction approach concerning this 
invention indicated to claim 1, when an optical disk is read-only, it is characterized by 
distinguishing the optical disk recorded by high density from the optical disk recorded by normal 
density by the number of the clocks extracted from the regenerative signal reproduced from the 
optical pickup, and normal density. 

[0009] In the optical disk unit concerning this invention indicated to claim 2 The clock 
generation / servo control section to which the regenerative signal outputted from the optical 
pickup is supplied, The control section to which the clock outputted from this clock generation / 
servo control section is supplied is prepared. This clock generation / servo control section It has 
the edge detector of the regenerative signal made binary, and the clock generation section 
generated based on the edge output. The clock outputted from this clock generation section is 
supplied to the above-mentioned control section, and is characterized by distinguishing the 
optical disk recorded by high density from the optical disk recorded by the size of the number of 
clocks per unit time amount by normal density, and normal density. 

[0010] By the optical disk distinction approach concerning this invention indicated to claim 4 
When it is a read-only optical disk and is that from which the amount of unit delay at the time of 
interleave processing of the signal recorded is different with the signal recorded by normal 
density, and the signal recorded by high density rather than the above-mentioned normal 
density, From the size of the error after [ which is depended on the difference in this amount of 
unit delay ] being decoded, it is characterized by distinguishing the optical disk of the above- 
mentioned normal density record, and the optical disk of high density record. 
[001 1] In the optical disk unit concerning this invention indicated to claim 5 The signal with 
which the amount of unit delay at the time of interleave processing of the signal recorded was 
recorded by normal density, It is an optical disk unit to a read-only optical disk which is different 
with the signal recorded by high density rather than the above-mentioned normal density. In the 
data-processing section to which the regenerative signal outputted from the optical pickup is 
supplied The processing section of the error correcting code inserted in the regenerative signal 
from the optical disk of normal density, While the processing section of the error correcting code 
inserted in the regenerative signal from the optical disk of high density and the disk distinction 
section to which the error signal obtained from these processing section is supplied are prepared 
and the size of the above-mentioned error signal is distinguished in this disk distinction section 
It is characterized by being made as [ choose / the error correcting code processing section of 
a side with few above-mentioned error signals ]. 

[0012] By the optical disk distinction approach concerning this invention indicated to claim 15, it 
is the optical disk of a write-in mold, and is characterized by distinguishing the optical disk 
recorded by normal density, and the optical disk recorded by high density rather than this normal 
density by detecting the frequency of the WOBURU signal recorded on this optical disk. 
[0013] In the optical disk unit concerning this invention indicated to claim 16 it outputs from an 
optical pickup — having — each to which a WOBURU signal is supplied — with the band-pass 
filter with which passbands differ It consists of the disk distinction section to which the filter 
output is supplied, respectively, and the data-processing section to which the regenerative signal 
outputted from the above-mentioned optical pickup is supplied. The above-mentioned data- 
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processing section While having the data-processing section which processes the regenerative 
signal from the optical disk of normal density, and the data-processing section which processes 
the regenerative signal from the optical disk of high density and distinguishing the existence of 
the above-mentioned filter output in the above-mentioned disk distinction section It is 
characterized by processing the above-mentioned regenerative signal using the data-processing 
section of the side from which the filter output was obtained. 

[0014] By the distinction approach of the optical disk concerning this invention indicated to 
claim 18, it is the optical disk of a write-in mold, and the WOBURU signal recorded on this 
optical disk is detected, and it is characterized by distinguishing said optical disk based on the 
error decision output of the cyclic code inserted in said WOBURU signal. 
[0015] In the optical disk unit concerning this invention indicated to claim 19 The decoding 
section which decodes the time-axis information inserted in the WOBURU signal reproduced 
from the optical disk of normal density, The decoder of time-axis information consists of the 
decoding sections which decode the time-axis information inserted in the WOBURU signal 
reproduced from the optical disk of high density. In the address decoding section prepared in 
said decoding section While the processing section of a cyclic code is prepared, the disk 
distinction section to which the error decision output in this address decoding section is 
supplied, respectively is prepared. In this disk distinction section It is characterized by choosing 
the decoding section of the direction with few said error decision outputs as the decoding 
section which reproduces said hour entry. 

[0016] In this invention, when an optical disk is a read-only optical disk, the frequency of the 
clock of a regenerative signal is detected to one. It is because the frequency of a clock is 
different with the optical disk of normal density, and the optical disk of high density. For example, 
when the recording density of the optical disk of high density is the recording density which is 
twice the normal density, the clock frequency in a high density optical disk will be 1.4 times the 
clock frequency in the optical disk of normal density. 

[0017] If it is ** in the case where the amount of unit delay at the time of the interleave 
processing of the signal recorded as 2 records on the optical disk of normal density, and the 
case where it records on the optical disk of high density, when being carried out, an optical disk 
is distinguished by the size of the error signal (error block count) of the result of having carried 
out day interleave processing in each amount of unit delay. 

[0018] The amount D of unit delay in the optical disk of normal density for example, by D= 4 
(frame) When the amount D of unit delay in the optical disk of high density is D= 7, in the amount 
D= 4 of unit delay at the time of day interleave processing, and the made decoding section It 
becomes larger than the burst error when inputting the regenerative signal of the amount D= 4 
of unit delay, the error signal (error block count of a burst error), for example, C2 error signal, 
when inputting the regenerative signal of the amount D= 7 of unit delay. 
[0019] Therefore, it can be judged that the direction with few burst errors when adding a 
regenerative signal to each of the decoding section from which the amount D of unit delay at the 
time of day interleave processing was chosen as D= 4, and the decoding section chosen as D= 7 
is the regenerative signal by which day interleave processing was carried out in the amount D of 
right unit delay. 

[0020] Specifically, the day interleave processing section from which an error signal becomes 
zero is used as the day interleave processing section at the time of playback. When the error 
signal when using which the day interleave processing section does not become zero C1 error 
signal (error block count of a random error signal) from C1 decoder is compared with the 
reference value refD for [ 1st ] disk distinction (as the number of errors, they are 10-20 pieces). 
When it is below the 1st reference value refD, the day interleave processing section chosen as 
D= 7 is used as the day interleave processing section at the time of playback. This is because it 
is thought that the direction of interleave processing of D= 7 does not interfere even if it judges 
it as the disk of high density in below the 1st reference value, since error correction capacity is 
high. 

[0021] When a random error is beyond the disk distinction reference value refD and a random 
error is below the 2nd reference value refR (for example, 100), the day interleave processing 
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section with little error block count is chosen among random errors. 

[0022] For example, when the error block count has little direction at the time of D= 4, it is 
judged as the disk of normal density and the 1st day interleave processing section is chosen. 
Moreover, when the error block count has little direction at the time of D= 7, it is judged as the 
disk of high density and the 2nd day interleave processing section is chosen. 

[0023] Moreover, when a random error exceeds the 2nd reference value refR and the burst error 
is over the 3rd reference value refB (for example, the error block count is 2000), it is considered 
an already different error from the error by the difference in the recording density of a disk. That 
is, it is thought that the error has occurred by another cause. In that case, it is convenient if an 
operator is told about that. 

[0024] An optical disk writes in, and when it is the optical disk of a mold, to the 1st, an optical 
disk can be distinguished from the difference in a WOBURU frequency. When the optical disk of 
high density is twice the recording density of normal density, since there is a 1.4 times as many 
aperture as this, the frequency of a WOBURU signal distinguishes an optical disk using this 
frequency difference. 

[0025] When the polynomial which performs the error judging of a cyclic code is different from 
the 2nd by normal density and high density, a WOBURU signal is used as a regenerative signal 
and an optical disk is distinguished by the size of the error decision output. 
[0026] For example, in order that the error decision output using the polynomial used with the 
optical disk of normal density may perform an error judging using the cyclic code generated by 
the ****** polynomial, the decision output at the time of the regenerative signal from the optical 
disk of normal density does not become zero to becoming zero at the time of the regenerative 
signal from the optical disk of high density. An optical disk is distinguished using this error 
decision-output difference. Thus, an optical disk can be distinguished simply and easily by using 
the WOBURU signal recorded on the optical disk. 
[0027] 

[Embodiment of the Invention] Then, this invention is explained to a detail below with reference 
to drawing 1 . By the specification of a compact disk, what the EFM (Eight to Fourteen 
Modulation) modulation of the signal with which encoding processing (error correcting code 
processing) of CIRC (Cross Interleave Reed-Solomon Code) was performed to the data recorded 
on an optical disk, and this CIRC encoding processing was performed is carried out, and is 
recorded on an optical disk is performed. 

[0028] In CIRC encoding processing, while processing 8 bits as one symbol, at eight-to-fourteen 
modulation, the signal of 8 bits [ per one symbol ] data or parity acquired by carrying out CIRC 
encoding processing is changed into a 14 bits [ per one symbol ] signal. As shown in drawing 1 , 
while adding a 24-bit frame alignment signal and the sub-code signal of one symbol (14 bits) to 
this data of 32 symbols (32x14 bits) and signal of parity by which eight-to-fourteen modulation 
processing was carried out, the signal of the triplet for association between each symbol and 
association of a symbol and a frame alignment signal is added, and the signal of one frame (588- 
channel bit) is constituted. 

[0029] The pattern with which, as for the pattern of a frame alignment signal, the two maximum 
channel pits continue here, Namely, the 24-bit change pattern shown by " billion 00010" as it is 
shown in drawing 2 A, when "1" shall show reversal is chosen. When the signal level in front of a 
frame alignment signal is a low level "L", as it is shown in drawing 2 B, 1 1T High level "H", When 
the signal level in front of the signal wave form where the following 1 1T are set to a low level 
"L", and a frame alignment signal is high level "H", it considers as the signal wave form shown in 
drawing 2 C. In addition, "T" is the minimum channel bit spacing. 

[0030] Moreover, with the optical disk of a write-in mold like a postscript mold or a rewritable 
mold, PURIGURUBU PG which is a guide rail for a laser beam guide as shown in drawing 3 A is 
formed in the exposure side side of a laser beam among the specification of a compact disk. It is 
Land LA between two PURIGURUBU PG. As shown in drawing 3 B, WOBURU (meandering) of 
the both-sides side of PURIGURUBU PG is slightly carried out to the shape of a sine wave. The 
WOBURU signal SWB which took out this WOBURU component has required FM modulation, and 
the time-axis information on a disk which shows a location absolutely, the recommended value of 
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the optimal record power of a laser beam, etc. are encoded. 

[0031] When a disk rotates by standard speed (linear velocity 1.2 m/s - 1.4 m/s), the WOBURU 
signal SWB is formed so that center frequency may be set to 22.05kHz. Here, 1 sector of the 
ATIP (Absolute Time In Pregroove) signal as time-axis information is in agreement with 1 data 
sector after signal record (2352 bytes), and the writing of data is performed, taking the 
synchronization of a data sector to the sector of ATIP. 

[0032] Drawing 4 shows the frame structure of ATIP information. 4 bits of the beginning are the 
synchronizing signal SYNC of ATIP information, and the "minute", the "second", and the 
"frame" which show the absolute time on a disk are shown by "2 Digit BCD" (8 bits), 
respectively. The 14 more-bit cyclic code CRC (Cyclic Redundancy Code) is added, and one 
frame consists of 42 bits. In addition, multiplex [ of the information, such as an optimal record 
power recommended value of a laser beam, ] is carried out so that it may be contained at a rate 
in time-axis information. 

[0033] Drawing 5 shows the alignment pattern of the synchronizing signal SYNC of ATIP 
information, and serves as a channel bit pattern which the biphase mark modulation of the ATIP 
information shown in drawing 5 A is carried out, and is shown in drawing 5 B or drawing 5 D. The 
biphase signal DBP after a biphase mark modulation is made into the wave shown in drawing 5 C 
here, the synchronizing signal SYNC of ATIP information being used as the channel bit pattern of 
"1 1 101000" as it is shown in drawing 5 B, when a front channel bit is "0." Moreover, when a 
front channel bit is "1", as shown in drawing 5 D, it considers as the channel bit pattern of 
"00010111", and the biphase signal DBP is made into the wave shown in drawing 5 E. 
[0034] Thus, if the biphase signal DBP is acquired, as shown in drawing 6 , FM modulation of the 
biphase signal DBP will be carried out, and the WOBURU signal SWB will be generated. For 
example, when the biphase signal DBP shown in draw ing 6 A is made into high level "H", as it is 
shown in drawing 4 B, when considering as 23.05kHz and a low level "L", FM modulation is 
carried out so that it may be set to 21.05kHz, and the WOBURU signal SWB whose center 
frequency is 22.05kHz is generated. 

[0035] When a disk rotates by standard speed, WOBURU is formed in an optical disk 10 so that 
the WOBURU signal SWB as shown in drawing 6 B may be acquired. 

[0036] Drawing 7 shows the configuration of the optical disk unit 20 using the above-mentioned 
optical disk 10. By the spindle motor section 22, an optical disk 10 rotates at the rate of 
predetermined. In addition, with the spindle driving signal SSD from the spindle motor actuator 23 
mentioned later, the spindle motor section 22 is driven so that the rotational speed of an optical 
disk 10 may turn into a predetermined rate. 

[0037] The laser beam by which the quantity of light was controlled is irradiated from the optical 
pickup 30 of an optical disk unit 20 by the optical disk 10. The laser beam reflected with the 
optical disk 10 is irradiated by the photodetection section (not shown) of an optical pickup 30. 
The photodetection section is constituted using the division photodetector etc., by photo 
electric translation and current potential conversion, generates the voltage signal according to 
the reflected light, and supplies it to the RF amplifier section 32. 

[0038] In the RF amplifier section 32, the read-out signal SRF, the focal error signal SFE, the 
tracking-error signal STE, and the WOBURU signal SWB are generated based on the voltage 
signal from an optical pickup 30. The read-out signal SRF, the tracking-error signal STE, and the 
focal error signal SFE which were generated in this RF amplifier section 32 are supplied to clock 
generation / servo control section 33. Moreover, the WOBURU signal SWB is supplied to the 
ATIP decoder 34. 

[0039] The focal control signal SFC for controlling the objective lens (not shown) of an optical 
pickup 30 by clock generation / servo control section 33 based on the supplied focal error signal 
SFE, so that the focal location of a laser beam turns into a location of the record layer of an 
optical disk 10 is generated, and a driver 35 is supplied. Moreover, the tracking control signal 
STC for controlling the objective lens of an optical pickup 30 based on the supplied tracking- 
error signal STE, so that the exposure location of a laser beam turns into a mid gear of a desired 
truck is generated, and a driver 35 is supplied. 

[0040] In a driver 35, while generating the focal driving signal SFD based on the focal control 
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signal SFC T the tracking driving signal STD is generated based on the tracking control signal 
STC. By supplying this generated focal driving signal SFD and the tracking driving signal STD to 
the actuator (not shown) of an optical pickup 30, the location of an objective lens is controlled, 
and it is controlled so that a laser beam connects a focus with the mid gear of a desired truck. 
[0041] Moreover, in clock generation / servo control section 33, the asymmetry amendment of 
the read-out signal SRF and binary-izing which were supplied are performed, it changes into a 
digital signal, and the frame synchronization detecting element 39 and the data-processing 
section 40 are supplied as a read-out data signal DRF. Moreover, in clock generation / servo 
control section 33, generation of clock signal CKRF of the read-out data signal DRF is also 
performed, and generated clock signal CKRF is supplied to the data-processing section 40. 
[0042] By the way, there is a read-only optical disk among the optical disks, and there is an 
optical disk which can be written in. These differences can be distinguished by detecting the 
existence of PURIGURUBU formed in the optical disk. Only the optical disk of a write-in mold is 
because PURIGURUBU exists. Since distinction of this optical disk is already known, that 
explanation is omitted. Therefore, it is necessary to distinguish the difference between the 
normal density in a read-only optical disk, and high density, and to distinguish the difference 
between the normal density in the optical disk of a write-in mold, and high density. 
[0043] Therefore, in the clock generation / servo control section 33 shown in drawing 7 , the 
optical disk of normal density or the optical disk of high density is distinguished by supplying 
generated clock signal CKRF also to a control section 50 further, and comparing the clock 
frequency in a standard disk rotational speed. 

[0044] Drawing 8 shows the configuration of a part of clock generation / servo control section 
33, and the frame synchronization detecting element 39. The read-out signal SRF supplied from 
the RF amplifier section 32 is supplied to a waveform equalization circuit 332, after a low-pass 
component is removed with a high-pass filter 331. In a waveform equalization circuit 332, an 
intersymbol interference is removed to the signal from a high-pass filter 331. The signal SRFC 
with which this intersymbol interference was removed is supplied to a limiter circuit 333 and the 
drop out detector 334. 

[0045] In a limiter circuit 333, by slicing the signal SRFC supplied from the waveform equalization 
circuit 332 using the slice level signal SL from the amplifier 336 mentioned later, as binary- 
ization is performed and the acquired binary-ized signal was mentioned above, the edge detector 
337, the frame synchronization detecting element 39, and the data-processing section 40 are 
supplied as a read-out data signal DRF. Moreover, the amount of offset by asymmetry is 
detected by supplying the read-out data signal DRF to an integrator 335. By amplifying this 
detected amount of offset with amplifier 336, and supplying it to a limiter circuit 333 as a slice 
level signal SL, the read-out data signal DRF is generated so that the amount of offset of 
asymmetry may be lost. 

[0046] Moreover, changing the signal level of the slice level signal SL at the time of a drop out is 
prevented by stopping actuation of an integrator 335 with the signal ST when a drop out is 
detected in the drop out detector 334. 

[0047] In the edge detector 337, the changing point of the signal level of the read-out data signal 
DRF is detected, and the detecting signal KT is supplied to the clock circuit 338. In the clock 
circuit 338, clock signal CKRF of the read-out data signal DRF is generated using a detecting 
signal KT, and the frame synchronization detecting element 39, the data-processing section 40, 
and a control section 50 are supplied. 

[0048] In the frame synchronization detecting element 39, while driving a shift register 391 using 
supplied clock signal CKRF, the read-out data signal DRF is supplied to a shift register 391, and 
a sequential transfer is carried out. While supplying the pattern detector 392 by making into a 
parallel signal the read-out data signal DRF by which the sequential transfer was carried out with 
this shift register 391, a frame alignment signal is detectable in the pattern detector 392 by 
distinguishing whether the supplied parallel signal is equal to the signal pattern of a frame 
alignment signal. The alignment pattern detecting signal DTS which shows detection of the frame 
alignment signal in this synchronous detector 393 is supplied to a control section 50. 
[0049] Moreover, in clock generation / servo control section 33, the thread control signal SSC 
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for moving an optical pickup 30 in the direction of a path of an optical disk 10 is generated, and 
the thread section 36 is supplied so that the exposure location of a laser beam may not exceed 
a tracking control range. In the thread section 36, a thread motor (not shown) is driven based on 
this thread control signal SSC, and an optical pickup 30 is moved in the direction of a path of an 
optical disk 10. 

[0050] Clock signal CKRF generated in clock generation / servo control section 33 is further 
supplied also to a control section 50. When the optical disk of high density is chosen as the 
optical disk twice the recording density of normal density, an optical disk 1.4 times the clock 
frequency of normal density serves as a clock frequency of the optical disk of high density. 
[0051] In the control section 50, the data-processing system to the optical disk of normal 
density and the data-processing system to the optical disk of high density are changed by 
detecting this delta frequency by counting the number of clocks per unit time amount, and 
supplying that detection output CTB to the data-processing section 40. 

[0052] Drawing 9 shows the gestalt of operation of the data-processing section 40. The data- 
processing section 40 is constituted from decoder 40A of a regenerative signal DRF, and 
encoder 40B of record data by this example. 

[0053] And with the gestalt of this operation, decoder 40A for playback consists of decoder 
401 A used when decoding the regenerative signal DRF from the optical disk of normal density, 
and decoder 402A used when decoding the regenerative signal DRF from the optical disk of high 
density, and one of decoder 401 A or 402A are chosen by the detecting signal from a control 
section 50. 

[0054] Encoder 40B of record data consists of encoder 401 B used when recording a data signal 
WD on the optical disk of normal density, and encoder 402B used when recording a data signal 
WD on the optical disk of high density, and the either is chosen by the selection signal from a 
control section 50. Since the thing of a normal density response of the optical disk and the thing 
of a high density response is in a solution beforehand when writing a data signal WD in an optical 
disk, from a control section 50, encoder 401 B or 402B to which the selection signal which the 
operator directed corresponds is supplied. 

[0055] The ATIP decoder 34 to which the WOBURU signal SWB is supplied is considered as the 
configuration shown in drawing 10 . This ATIP decoder 34 also consists of decoding section 34A 
for normal density, and decoding section 34B for high density. 

[0056] The WOBURU signal SWB is supplied to the band-pass filter 341 which constitutes 
decoding section 34A for normal density. The WOBURU signal SWB band-limited with this band- 
pass filter 341 so that a WOBURU component might be taken out is supplied to the waveform- 
shaping section 342. 

[0057] In the waveform-shaping section 342, while generating clock signal CKWB which 
synchronized with the carrier component of the WOBURU signal SWB, binary-ization of the 
WOBURU signal SWB is performed. This generated clock signal CKWB and the WOBURU signal 
DWB made binary are supplied to the detection section 343. 

[0058] In the detection section 343, recovery processing of the WOBURU signal DWB is 
performed using clock signal CKWB, and while generating the biphase signal DBP, clock signal 
CKBP which synchronized with the biphase signal DBP is generated. This biphase signal DBP 
and clock signal CKBP that were generated are supplied to the address decoding section 344. 
[0059] In the address decoding section 344, recovery processing of the biphase signal DBP is 
performed using clock signal CKBP, and the ATIP information signal DAD is generated. Moreover, 
the synchronizing signal of the acquired ATIP information signal DAD is detected, and the ATIP 
synchronous detecting signal FSY is generated. 

[0060] Decoding section 34B for high density as well as decoding section 34A for normal density 
is constituted, and the ATIP information signal DAD and the ATIP synchronous detecting signal 
FSY are generated through the same processing. Therefore, it stops for decoding section 34B 
for high density to attach a corresponding sign. 

[0061] As for a pair of signals DAD and FSY acquired from each, it is chosen by the change 
means 345 the anythey are. The change control signal according to the optical disk of normal 
density or high density is supplied to a terminal 346 from a control section 50. While the selected 
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ATIP information signal DAD and the selected ATIP synchronous detecting signal FSY are 
supplied to a control section 50, the ATIP synchronous detecting signal FSY is supplied to the 
spindle motor actuator 23. 

[0062] Thus, when an optical disk is a read-only optical disk, the optical disk of normal density 
and the optical disk of high density can be distinguished using the clock signal of the 
regenerative signal when rotating an optical disk by standard speed. Therefore, disk distinction is 
performed through the following procedures. 

(1) After setting up the location of an optical pickup 30 by the delivery device of the thread 
section 36 roughly, drive the spindle motor section 22 so that FG servo may be applied and it 
may become a fixed rotational frequency. 

(2) Perform a focal search and control to carry out a focus just to an optical disk 10. 

(3) Even if the tracking servo after a focal search applies, it is not necessary to apply it. 

(4) Apply a laser beam to an optical disk 10, and acquire a regenerative signal. And clock signal 
CKWB is obtained. 

(5) Measure the number of clocks of clock signal CKWB with the counter in a control section 50, 
and distinguish the optical disk of normal density, or the optical disk of high density. 

(6) Output a distinction result to a required part. 

[0063] The disk distinction approach in a read-only optical disk can also take the following 
approaches. This distinction approach is an approach of using the burst error (the C2 so-called 
error) of the CIRC sign which is an error correcting code. 

[0064] Since the amount of data settled in the same area increases as recording density carries 
out densification, it is necessary to also heighten error correction capacity according to 
recording density. For example, in the present optical disks (CD etc.), the amount D of unit delay 
at the time of interleave processing is set as D= 4 (frame). In the case of the optical disk of high 
density, it is suppliable with lowering of error correction capacity setting this amount D of unit 
delay to D= 4 or more values, D= 7 [ for example, ] etc. About being referred to as D= 7, it is 
already known (for example, JP,9~91882,A etc.). 

[0065] Thus, since the amount D of unit delay at the time of interleave processing is different, 
one configuration considered as the processing section (decoding section) of an error correcting 
code including day interleave processing is preparing independently the processing section the 
object for normal density, and for high density, as shown in drawing 9 . It becomes larger than 
the burst error when inputting the regenerative signal of the amount D= 4 of unit delay, the error 
signal, for example, the burst error, when inputting the regenerative signal of the amount D= 7 of 
unit delay into the decoding section corresponding to the amount D= 4 of unit delay at this time. 
[0066] Therefore, it can be judged as what the regenerative signal with which interleave 
processing of the direction with few burst errors when adding a regenerative signal to each of 
the decoding section set as the amount D= 4 of unit delay and the decoding section set as the 
amount D= 7 of unit delay simultaneously was carried out in the amount of right unit delay 
inputted. By using a burst error from this, an optical disk can be distinguished and the decoding 
section can be chosen using the distinction output. 

[0067] Then, the example is shown. Since there is especially no need of supplying a clock signal 
as shown in drawing 7 to a control section 50 when using a burst error, it becomes the 
configuration of an optical disk unit like drawing 1 1 in this case. It can constitute like drawing 12 
as the data-processing section 40 then used. 

[0068] If it explains from data-processing section 40A in drawing 12 , after supplying the read- 
out data signal DRF to the EFM demodulator 71 and carrying out an EFM recovery, the decoding 
section 72 for normal density which performs error correction processing (CIRC processing) 
including day interleave processing will be supplied. 

[0069] The amount D of unit delay in this decoding section 72 is set as D= 4, serves as right day 
interleave processing at the time of D= 4, and the error correction processing and day interleave 
processing by CIRC are performed using RAM41. The regenerative signal after error correction 
processing is supplied to the change means 74. 

[0070] An EFM recovery output is similarly supplied further to the decoding section 73 for high 
density. The amount D of unit delay used for day interleave processing in this decoding section 
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73 is D= 7 as mentioned above, for example. D= 7 is an example and can also use other numeric 
values. In the example of error signal ** obtained from the decoding sections 72 and 73, 
respectively, a burst error (C2 error signal) is supplied to the size judging section 75 of the error 
which constitutes the disk distinction section, and the size of a burst error (error block count) is 
judged. 

[0071] A judgment result is supplied to the change means 74. Since decoding of the direction 
with few burst errors is considered to be error correction processing by the amount of right unit 
delay, the decoding section of the direction with few burst errors is chosen. 
[0072] For example, when reproducing a signal from the optical disk 10 with which interleave 
processing was carried out as D= 4, and the amount of unit delay was recorded, When this 
regenerative signal DRF inputs into each decoding section 72 and 73 The direction of the error 
block count of the burst error obtained from the decoding section 72 side Since it is fewer than 
the error block count of the burst error obtained from the decoding section 73 side, the optical 
disk currently played in this case is judged to be the optical disk of normal density, and chooses 
the output of the decoding section 72 with the change means 74. 

[0073] When reproducing a signal from the optical disk 10 with which interleave processing was 
carried out as D= 7, and the amount of unit delay was recorded on reverse with this, When this 
regenerative signal DRF inputs into each decoding section 72 and 73 The direction of the error 
block count of the burst error obtained from the decoding section 73 side Since it is fewer than 
the error block count of the burst error obtained from the decoding section 72 side, the optical 
disk currently played in this case is judged to be the optical disk of high density, and chooses the 
output of the decoding section 73 with the change means 74. 

[0074] The selected regenerative signal performs descrambling processing, error correction 
processing by ECC (Error Correcting Code), etc. in the error correction processing section 76 
with a descrambling function further. After the data signal with which error correction processing 
was made is stored in RAM42 as buffer memory, it is supplied to an external computer apparatus 
etc. through an interface 43 as playback data signal RD. 

[0075] Moreover, the synchronizing signal detecting element 88 is supplied, and the signal after 
an EFM recovery detects a frame alignment signal FSZ from a recovery signal, and supplies the 
spindle motor actuator 23. In this spindle motor actuator 23, the spindle driving signal SSD for 
rotating an optical disk 10 at the rate of a request is generated using the frame alignment signal 
FSZ from the data-processing section 40, or the ATIP synchronous detecting signal FSY from 
the ATIP decoder 34 at the time of playback of the signal currently recorded on the optical disk 
10 using the ATIP synchronous detecting signal FSY from the ATIP decoder 34 at the time of 
the signal record to an optical disk 10. By supplying the spindle driving signal SSD generated in 
this spindle motor actuator 23 to the spindle motor section 22, an optical disk 10 rotates at the 
rate of a request. 

[0076] furthermore, in data-processing section 40B which performs encoding processing When 
the record data signal WD is supplied through an interface 43 from an external computer 
apparatus While storing this record data signal WD in RAM42 temporarily, in the encoder 81 for a 
format While reading the record data signal WD stored in RAM42 and encoding to a 
predetermined sector format, in the adjunct 82 of an error correcting code with a latter scramble 
function, ECC for error corrections is added to the record data signal by which scramble 
processing was carried out. 

[0077] Then, the CIRC encoding sections 83 and 84 are supplied. One encoding section 83 is an 
encoder used when recording data on the optical disk for normal density, CIRC processing and 
interleave processing are performed and the amount D of unit delay at the time of interleave 
processing is made with D= 4. 

[0078] The encoding section 84 of another side is an encoder used when recording data on the 
optical disk for high density, CIRC processing and interleave processing are performed and the 
amount D of unit delay at the time of interleave processing is made with D= 7. As for the output 
of the encoding sections 83 and 84, one of these is chosen with the change means 85. By the 
change signal outputted from a control section 50, it changes to the c or d side. The encoding 
section 83 suitable for the optical disk which it uses in this case since it is specified beforehand 
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whether recording density records data in a control section 50 using which type of optical disk, 
or 84 is chosen. Eight-to-fourteen modulation processing is further performed by the eight-to- 
fourteen modulation machine 86, and the selected encoding output generates the final write-in 
signal DW. This write-in signal DW is supplied to the write-in compensation section 37 (refer to 
drawing 1 1 ). 

[0079] In the write-in compensation section 37, the laser driving signal DLA is generated based 
on the supplied write-in signal DW, and the laser diode of an optical pickup 30 is supplied. Here, 
in the write-in compensation section 37, based on the power compensatory signal PC from a 
control section 50 mentioned later, according to the property of the record layer of an optical 
disk 10, the spot configuration of a laser beam, record linear velocity, etc., the signal level of the 
laser driving signal DLA is amended, the power of the laser beam outputted from the laser diode 
of an optical pickup 30 is optimized, and record actuation of a signal is performed. 
[0080] ROM51 is connected to the control section 50, and actuation of an optical disk unit 20 is 
controlled based on the program for motion control memorized by ROM51. For example, based 
on the signals DSQ, such as a sub-code generated in the data-processing section 40, or the 
ATIP information signal DAD from the ATIP decoder 34, a playback location, a record location, 
etc. on an optical disk 10 are distinguished, a control signal CTB etc. is supplied to clock 
generation / servo control section 33 at a control signal CTA or the data-processing section 40, 
and record playback actuation of data is performed. Moreover, the power compensatory signal 
PC is generated based on the setting-out information on record laser power shown with the 
ATIP information signal DAD, and the write-in compensation section 37 is supplied. 
[0081] In addition, a control signal CTC is supplied to the RF amplifier section 32 from a control 
section 50, and in order to reduce the disturbance to the on-off control, laser noise, and read- 
out signal of a laser diode of an optical pickup 30 by the RF amplifier section 32, processing in 
which a RF is made to superimpose on a laser beam is performed. Moreover, in a control section 
50, disk distinction of whether an optical disk is a high density optical disk with which large 
capacity-ization of storage capacity was attained is performed based on the ATIP synchronous 
detecting signal FSY from the ATIP decoder 34, or the alignment pattern detecting signal DTS 
from the frame synchronization detecting element 39. 

[0082] Also in the configuration of drawing 12 , when distinguishing an optical disk, it will pass 
through the following procedures. 

(1) After setting up the location of an optical pickup 30 by the delivery device of the thread 
section 36 roughly, drive the spindle motor section 22 so that FG servo may be applied and it 
may become a fixed rotational frequency. 

(2) Perform a focal search and control to carry out a focus just to an optical disk 10. 

(3) Perform the tracking servo after a focal search. 

(4) Apply a laser beam to an optical disk 10, and acquire a regenerative signal. 

(5) While carrying out day interleave processing by D= 4, decode a CIRC sign and count the 
burst error block count. 

(6) While carrying out day interleave processing by D= 7, decode a CIRC sign and count the 
burst error block count. 

(7) If the burst error block count has little direction at the time of D= 4, it will be judged as the 
optical disk of normal density, and if the burst error block count has little direction at the time of 
D= 7, it will be judged as the optical disk of high density. 

[0083] Then, the gestalt of other operations in the data-processing section 40 shown in drawing 
12 is explained below, day interleave processing in which the amount D of unit delay was set as 
D= 4 and D= 7 with the gestalt of operation of drawing 12 , and the CIRC processing sections 72 
and 73 — simultaneous — driving — respectively — since — the burst error obtained — being 
based — distinction of a disk — carrying out — the processing section 72 or 73 — that 
selection is performed. Thus, distinction processing is not performed simultaneously but the 
gestalt of operation shown below performs distinction processing at a ceremony one by one. 
[0084] If it is in decision processing of this sequential type, when the burst error in D= 4 is 
detected first and a burst error does not exist (i.e., when the error block count is zero), it is not 
necessary to carry out decision processing of D= 7, and day interleave processing and the CIRC 
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processing section 72 are chosen. 

[0085] When the burst error of D= 4 is not zero, the burst error obtained from the day interleave 
processing and the CIRC processing section 73 which were set as D= 7 is referred to. When the 
burst error at that time is zero, it judges that it is a high-density disk, and day interleave 
processing and the CIRC processing section 73 are chosen. 

[0086] Thus, in choosing the data-processing section as a formula one by one, there is no 
necessity of working simultaneously day interleave processing and the CIRC processing sections 
72 and 73. In that case, clock signal CKRF supplied to each like drawing 13 can be selectively 
worked by supplying selectively. 

[0087] Therefore, as shown in drawing 13 in this case, the changeover switch 77 with which 
clock signal CKRF is supplied is formed, and clock signal CKRF is selectively supplied to the 
processing sections 72 and 73. The processing section to which clock signal CKRF is not 
supplied serves as the so-called sleep mode (standby mode). 

[0088] Therefore, the distinction output generated in the error distinction section 75 is supplied 
to the control section 50 shown in drawing 1 1 , the switching signal SWC generated by the 
control section 50 is supplied to a changeover switch 77 through a terminal 78, and it is made 
with operating status one by one by performing supply control of a clock signal which was 
mentioned above. When it follows, for example, the processing section 72 is chosen, clock signal 
CKRF will hold the change condition of a graphic display. If this sequential processing is 
performed, since the unnecessary circuit system serves as a sleep mode, it is a means effective 
in power saving. 

[0089] next, also in drawing 12 , it comes out so, but as the data-processing section 40, the 
decoder for criteria and the decoder for high density have taken the gestalt which became 
independent, respectively. However, since it is the day interleave processing section, the part 
which is fundamentally different is enough if it has the processing section the object for criteria, 
and for high density only for this day interleave processing section. Drawing 14 is the gestalt of 
operation of the data-processing section 40 which followed such an idea. The same sign is given 
to the same part as drawing 12 , and the explanation is omitted. 

[0090] If it explains from a recording system, after the data signal WD which was inputted via the 
interface 43 and which should be recorded is encoded by sector format predetermined with the 
encoder 81 for a format, scramble processing and attached processing of ECC for error 
corrections will be performed in a scramble and the ECC processing section 82. Then, the parity 
of a Reed Solomon code is added with C2 encoder 872. 

[0091] C2 encoding output is the interleave processing section 873, and interleave processing 
which makes D= 4 or D= 7 the amount of unit delay is performed. Therefore, in this interleave 
processing section 873, it consists of D= 4, the 1st made interleave processing section 873A, 
and D= 7 and 2nd made interleave processing section 873B. And interleave processing according 
to the difference in the recording density of the optical disk with which this interleave processing 
section 873 was supplied and loaded with the change signal from a control section 50 through 
the terminal 874 is performed. 

[0092] Interleaved C2 encoding output is further supplied to C1 encoder 875, a Reed Solomon 
code is encoded C1, and predetermined parity is added. After only an odd number symbol is 
delayed by the odd number delay section 876 by one frame, as for C1 encoding output and the 
interleave output to which parity was added, the sign is reversed only for the symbol of parity by 
the following sign pars inflexa 878. After performing this processing, 8-14 transform processing 
is performed in the EFM processing section 86, and it is recorded on an optical disk 10. 
[0093] The reversion system of a data signal is as follows. After the regenerative signal DRF 
reproduced from the optical disk 10 is changed 14 to eight times in the EFM processing section 
71 and being returned to the 8 original sample data, with the time of record, only an even number 
sample is conversely delayed by the even number delay section 772, and the time series of all 
samples is arranged. The reversal process of the parity code attached to the CIRC sign by the 
parity pars inflexa 773 after that is performed, and it is returned at the time of record. And 
decode processing of a CIRC sign is performed by C1 decoder 774. 

[0094] The playback symbol of the CIRC sign and others which were decoded is supplied to the 
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day interleave processing section 775. The day interleave processing section 775 has 1st day 
interleave processing section 775A set as D= 4, and 2nd day interleave processing section 775B 
set as D= 7, and which the day interleave processing sections 775A and 775B are chosen by the 
change signal supplied from a control section 50 through a terminal 779. 

[0095] After the decoding output by which day interleave processing was carried out is supplied 
to C2 decoder 776 and decoding of C2 is performed, descrambling processing is carried out in 
the descrambling section 76, and the original record data RD are reproduced. 
[0096] With the gestalt of this operation, it is high-density and distinguishes automatically 
whether the two day interleave processing sections 775A and 775B from which the amount of 
unit delay differs as the day interleave processing section 775, respectively as mentioned above 
are formed, and the set optical disk 10 is recorded with standard recording density, or it is 
recorded. Therefore, the playback error signal from C2 decoder 776 is supplied to a control 
section 50 in this example through a terminal 777 like drawing 14 , and distinction processing is 
performed. 

[0097] Here, the playback error signal from C2 decoder 776 is C2 error signal, i.e., a burst error, 
and is outputted as the error block count. With the gestalt of this operation, the playback error 
signal from C1 decoder 774 is also used as the object for disk distinction, and another object for 
error distinction if needed. Therefore, this playback error signal is supplied to the control section 
50 mentioned above through the terminal 778. 

[0098] Distinction processing of a disk is performed in a control section 50. The gestalt of the 
operation is explained below. The gestalt of this operation is the example of formula distinction 
processing one by one, distinction processing which used 1st day interleave processing section 
775A first is performed, and distinction processing which used 2nd day interleave processing 
section 775B next is performed. 

[0099] 1st day interleave processing section 775A is chosen first. In choosing, the technique of 
supplying clock signal CKRF selectively, as mentioned above is employable. 
[0100] The amount of unit delay is chosen as D= 4 corresponding to normal density in 1st day 
interleave processing section 775A. When the burst error BE4 from C2 decoder 776 at that time 
is detected and a burst error BE4 does not exist (i.e., when the error block count is zero), it is 
not necessary to carry out decision processing to D= 7, and day interleave processing section 
775A is chosen. 

[0101] When the burst error BE4 of D= 4 is not zero, 2nd day interleave processing section 775B 
set as D= 7 is operated, and the burst error BE7 at that time is referred to. When a burst error 
BE7 is zero, it judges that it is a high-density disk, and day interleave processing section 775B is 
used as the day interleave processing section at the time of playback as it is. 
[0102] Next, processing in case neither a burst error BE4 nor BE7 is zero is explained. In this 
case, it determines also with reference to C1 error signal (random error RE) obtained from C1 
decoder 774. A random error RE can use the error block count when carrying out playback, for 
example for 1 second (75 sub-code frame = a part for 1 sector). The error block count of this 
random error RE is compared with the 1st reference value refD for disk distinction. It can be 
chosen as the 10-20 error block counts as 1st reference value refD. 

[0103] When a random error RE is below the 1st reference value refD, it considers that the 
optical disk is an optical disk for high density, and 2nd day interleave processing section 775B is 
chosen. This is because the probability for such a random error to occur is high when dust etc. 
has adhered to the front face of the optical disk which it is going to play. 

[0104] In the time higher than the 1st reference value redD for whether your being Haruka, when 
there are few random errors RE than the 2nd reference value refR (for example, 100 error block 
counts), they choose the day interleave processing section of little direction among the burst 
errors within a criteria playback period (the upper example for 1 second). For example, when the 
direction of a burst error BE4 is judged that there is little error block count, the carried optical 
disk 10 regards it as a standard-illuminant disk, and 1st day interleave processing section 775A 
is chosen. 

[0105] On the other hand, when a random error RE exceeds the 2nd reference value refR and a 
burst error BE exceeds the 3rd reference value refB (for example, 1000 error block counts), it is 
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already considered the error by another cause instead of the error by difference of recording 
density. It is because, as for it, recording density is only different and the error of such a big 
value is not usually generated. 

[0106] In that case, an operator is told about the purport which the error has generated by 
another cause. The notice can be performed by blinking for example, an alarm-display 
component, or displaying an error message on a panel. 

[0107] Then, the optical disk unit using the distinction approach of of the normal density and the 
high density over the optical disk of a write-in mold and the distinction approach is explained. 
[0108] The distinction approach of of the normal density and the high density over the optical 
disk of a write-in mold can consider at least two approaches. 

(A) How to use the frequency of a WOBURU signal. 

(B) How to use this error judging result when the polynomial of an error judging of a cyclic code 
is different with the optical disk of normal density, and the optical disk of high density. 

[0109] As mentioned above about (A) in the case of the optical disk of normal density, the 
center frequency (fWB) of a WOBURU signal is 22.05MHz. The center frequency (fWBO is set to 
1.4 times as many 30.87MHz as this in the optical disk whose recording density is twice the 
normal density. An optical disk can be certainly distinguished by using this frequency difference. 
[01 10] The optical disk unit in this case can follow the basic configuration shown in drawing 1 1 
as it is. Moreover, the data-processing section 40 of a regenerative signal DRF is made with the 
same configuration as what is shown in drawing 9 , and data-processing section (decoder) 401 A 
which decodes the regenerative signal from the optical disk recorded by the normal density other 
than encoder 40B which consisted of encoders 401 B and 402B of a couple, and data-processing 
section 402A which decodes the regenerative signal from the high-density and recorded optical 
disk are prepared. 

[01 1 1] Although the detection system of dedication can also.be prepared in order to detect the 
frequency of a WOBURU signal, a part of configuration of the ATIP decoder 34 can also be 
diverted. The operation gestalt of drawing 15 is the latter example. 

[01 12] The basic configuration of drawing 15 is almost the same as the configuration of the ATIP 
decoder 34 explained by drawing 10 . A different place is the disk distinction section's 347 being 
formed, changing with the distinction output, and a means' 345 changing, and controlled. 
[01 13] The output of the band-pass filter 341 for normal density optical disks and the output of 
the band-pass filter 351 for high density optical disks are supplied to the disk distinction section 
347. A band-pass filter 341 is a filter for passing the frequency band (referring to drawing 16 ) of 
the WOBURU signal acquired when the optical disk of normal density is played, and the band- 
pass filter 351 of another side is a filter for passing the frequency band (referring to drawing 16 ) 
of the WOBURU signal acquired when the optical disk of high density is played. 
[01 14] Therefore, when revolution actuation of the optical disk 10 is carried out at a rate from 
which the frequency of a WOBURU signal turns into the center frequency and the optical disk 
under playback is the recording density of normal density, a WOBURU signal is acquired only 
from a band-pass filter 341, and nothing is outputted from the band-pass filter 351 of another 
side. In the case of the optical disk of high density, it is this reverse. Therefore, by distinguishing 
the existence of a filter output the optical disk under playback can distinguish the thing of 
normal density, and the thing of high density certainly. 

[01 15] When only the filter output from a band-pass filter 341 is obtained, it changes with the 
distinction output and changes to the a side with a means 345. Right ATIP decoding is realizable 
now. 

[01 16] Also in the configuration of drawing 15 , when distinguishing an optical disk, it will pass 
through the following procedures. 

(1) After setting up the location of an optical pickup 30 by the delivery device of the thread 
section 36 roughly, drive the spindle motor section 22 so that FG servo may be applied and it 
may become a fixed rotational frequency. 

(2) Perform a focal search and control to carry out a focus just to an optical disk 10. 

(3) After a focal search is in the condition to which performs a tracking servo or a tracking servo 
is not applied, and carries out revolution actuation of the optical disk 10. 
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(4) Apply a laser beam to an optical disk 10, and acquire a regenerative signal (WOBURU signal). 

(5) Detect each WOBURU frequency from band-pass filters 341 and 351. 

(6) When the WOBURU frequency detected at the time of a standard disk engine speed is almost 
equal to the value (it is 22.05MHz at center frequency) expected as a thing of normal density, 
distinguish this optical disk from the optical disk of normal density. 

[01 17] On the other hand, when a WOBURU frequency is a value near the value (that center 
frequency is 30.87MHz) expected as a thing of high density, this optical disk is distinguished from 
the optical disk of high density. 

[01 18] Since a filter output is obtained only from a band-pass filter 341 when it loads with the 
optical disk of normal density other than such a distinction approach, an optical disk can also be 
distinguished by the existence of each filter output. For example, when inputting only the filter 
output of a band-pass filter 341 into the disk distinction section 347, even if the optical disk 
judges the optical disk of normal density, it does not interfere. 

[01 19] Of course, instead of forming the disk distinction section 347, these two filter outputs 
may be supplied to a control section 50, and existence of the judgment of a WOBURU frequency 
or a filter output may be judged in software. 

[0120] When the polynomial of an error judging of a cyclic code (CRC) is usually the optical disk 
of normal density about (B), it is P(x) -x1 6+x1 2+x5+1 (1) 

** — the judgment of an error is performed using a polynomial [ like ]. On the other hand, it is 
possible to set up the polynomial of an error judging of the cyclic code (CRC) in the optical disk 
of high density so that it may differ from ****. For example, the following polynomials can be 
considered. 

P(x) =x14+x12+x10+x7+x5+x4+x2 +1 ... (2) 

[0121] Thus, when performing the error judging of a cyclic code using a different polynomial, a 
difference of the recording density of an optical disk can be distinguished from the result of a 
judgment polynomial. 

[0122] The optical disk unit in this case can follow the basic configuration shown in drawing 1 1 
as it is. Moreover, the data-processing section 40 of a regenerative signal DRF is made with the 
same configuration as what is shown in drawing 9 , and data-processing section (decoder) 401 A 
which decodes the regenerative signal from the optical disk recorded by the normal density other 
than encoder 40B which consisted of encoders 401 B and 402B of a couple, and data-processing 
section 402A which decodes the regenerative signal from the high-density and recorded optical 
disk are prepared. 

[0123] Drawing 17 shows 1 operation gestalt of the ATIP decoder 34 which applied this 
invention. ATIP decoder 34 the very thing is almost the same as the ATIP decoder configuration 
of drawing 9 or drawing 15 . 

[0124] With this operation gestalt, the disk distinction section 349 is formed and error judging 
result P (x) to the ATIP information signal DAD decoded in the address decoding section 344 
and error judging result P(x)' to the ATIP information signal DAD decoded in the address 
decoding section 354 are supplied, respectively. 

[0125] The size relation of error judging result P (x) and P(x)' is compared by the disk distinction 

section 349. That is, when it is the optical disk of normal density, it is P(x) =0<P(x)' (3) 

When it becomes ****** and is the optical disk of high density, it is P(x) >P(x) -0 (4) 

It becomes ******. Based on this distinction result, the change means 345 is controlled so that 
decoding section 34A or 34B of the smaller one of an error judging result is chosen. 
[0126] Also in the configuration of drawing 17 , when distinguishing an optical disk, it will pass 
through the following procedures. 

(1) After setting up the location of an optical pickup 30 by the delivery device of the thread 
section 36 roughly, drive the spindle motor section 22 so that FG servo may be applied and it 
may become a fixed rotational frequency. 

(2) Perform a focal search and control to carry out a focus just to an optical disk 10. 

(3) Perform the tracking servo after a focal search. 

(4) Apply a laser beam to an optical disk 10, and acquire a regenerative signal (WOBURU signal). 

(5) Error correction result P (x) distinguishes from the optical disk of normal density, when 
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smaller than the value of P(x)\ and P(x)' distinguishes from the optical disk of high density, when 
smaller than the value of P (x). 

[0127] Of course, instead of forming the disk distinction section 349, these two filter outputs 
may be supplied to a control section 50, and error judging result P (x) and P(x)' may be 
distinguished in software. 

[0128] In addition, the error correction result of use [ it / not only for the optical disk of a write- 
in mold but for distinction of the normal density in a read-only optical disk and high density ] of 
this cyclic code is clear. 

[0129] As for the optical disk which should be distinguished with the operation gestalt mentioned 
above, it is needless to say by not being restricted to CLV, and performing same measurement 
with a predetermined rotational speed at a position, even if it is the disk of CAV, and the optical 
disk of zone CLV that distinction of an optical disk can be and can be performed. 
[0130] 

[Effect of the Invention] As explained above, when the optical disk with which it was loaded in 
this invention is read-only, it can distinguish simply [ be / it / the thing of whether an optical 
disk is the thing of normal density, and high density ], and certainly by detecting the clock 
frequency of a regenerative signal or detecting a burst error signal. The configuration is also 
easy. Moreover, depending on the case, it can also be distinguished that the error of the optical 
disk is an error by not a difference but another cause of recording density. 
[0131] Moreover, when the optical disks with which it was loaded are a postscript mold and a 
rewritable write-in mold, it can distinguish simply [ be / it / the thing of whether an optical disk 
is the thing of normal density, and high density ], and certainly by detecting the frequency of a 
WOBURU signal or detecting the error correction result of a cyclic code. The configuration is 
also easy. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the frame structure of the signal recorded on an optical disk. 

[Drawing 2] It is drawing showing a frame alignment signal. 

[Drawing 3] It is drawing showing the configuration of an optical disk. 

[Drawing 4] It is drawing showing the frame structure of ATIP information. 

[Drawing 5] It is drawing showing ATIP information and a biphase signal. 

[Drawing 6] It is drawing showing the relation between a biphase signal and a WOBURU signal. 
[Drawing 7] It is drawing showing the configuration of the optical disk unit when using a read- 
only optical disk. 

[Drawing 8] It is drawing showing a part of configuration of the clock generation / servo control 
section in drawing 7 , and a frame synchronization detecting element. 

[Drawing 9] It is drawing showing the outline configuration of the data-processing section in 
drawing 7 . 
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[Drawing 10] It is drawing showing the configuration of the ATIP decoder in drawing 7 . 
[Drawing 1 1] It is drawing showing the configuration of the optical disk unit when using the 
optical disk of a write-in mold. 

[Drawing 12] It is drawing showing the configuration of the data-processing section in drawing 1 1 
(the 1). 

[Drawing 13] It is drawing showing the configuration of the data-processing section in drawing 1 1 
(the 2). 

[Drawing 14] It is drawing showing the configuration of the data-processing section in drawing 1 1 
(the 3). 

[Drawing 15] It is drawing showing the configuration of the ATIP decoder in drawing 1 1 (the 1). 
[Drawing 16] It is frequency-characteristics drawing of a band-pass filter. 

[Drawing 17] It is drawing showing the configuration of the ATIP decoder in drawing 1 1 (the 2). 
[Description of Notations] 

10 ... An optical disk, 20 ... An optical disk unit, 22 ... Spindle motor section, 23 ... A spindle motor 
actuator, 30 ... An optical pickup, 32 ... RF amplifier section, 33 ... Clock generation / servo 
control section, 34 ... ATIP decoder, 34A ... The decoding section for normal density, 34B ... The 
decoding section for high density, 345 ... A change means, 35 ... A driver, 36 ... Thread section, 
37 ... The write-in compensation section, 39 ... A frame synchronization detecting element, 40 ... 
Data-processing section, 40A ... A decoder, 40B ... 41 A decoder, 42 ... RAM, 43 ... An interface, 
50 ... A control section, 72, 73, 83, 84 ... CIRC processing section, 331 ... A high-pass filter, 332 ... 
A waveform equalization circuit, 333 ... Limiter circuit, 334 ... A drop out detector, 335 ... An 
integrator, 336 ... Amplifier, 337 ... An edge detector, 338 ... A clock circuit, 341 ... Band-pass 
filter, 342 [ ... The disk distinction section, 391 / ... A shift register, 392 / ... A pattern detector, 
393 / ... Synchronous detector ] ... The waveform-shaping section, 343 ... The detection section, 
344 ... The address decoding section, 347,349 
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[Drawing 4] 
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[Drawing 9] 
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[Drawing 3] 
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[Drawing 5] 
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[Drawing 14] 
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[Drawing 7] 
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[Drawing 8] 
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[Drawing 10] 
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[Drawing 1 1] 
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[Drawing 12] 
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[Drawing 13] 
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[Drawing 15] 
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[Drawing 1 7] 
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Tl - OPTICAL DISK DISCRIMINATION METHOD AND OPTICAL DISK DEVICE 
PN - JP2001 167510 A 20010622 
PD - 2001-06-22 

PR - JP200002971 88 20000928; JP1 99902751 96 1 9990928 
OPD - 1999-09-28 

IN - KAWASHIMA TETSUJI; IDA MICHIHIKO; OTA SHINJI 
PA - SONY CORP 

IC - G11B19/12 ; G11B7/004 ; G11B20/10 

Tl - Disk variety discrimination method e.g. for optical disk, involves determining number of clocks extracted from the signal 

reproduced from disk, to judge recording density level 
PR - JP1 99902751 96 19990928 

PN - JP2001 16751 OA 2001 0622 DW2001 51 G1 1B19/12 021pp 

PA - (SONY ) SONY CORP 

IC - G11B7/004 ;G11B19/12 ;G11B20/10 

AB - JP2001 167510 NOVELTY - The signal from the optical disk is reproduced using an optical pick-up unit. The normal 
and high density disks are identified, by determining the number of clocks extracted from the signal. 

- DETAILED DESCRIPTION - An INDEPENDENT CLAIM is also included for an optical disk drive. 

- USE - For recognizing normal and high density optical disk. 

- ADVANTAGE - Distinguishes recording density of optical disk correctly, thereby reduces recording error. 

- DESCRIPTION OF DRAWING(S) - The figure shows the block diagram of optical disk drive. (Drawing includes 
non-English language text). 

- (Dwg.7/17) 
OPD - 1999-09-28 

AN - 2001-469739(51] 

SPA.1/JPO 

Tl - OPTICAL DISK DISCRIMINATION METHOD AND OPTICAL DISK DEVICE 

PN - JP2001 167510 A 20010622 

PD - 2001-06-22 

AP - JP20000297188 20000928 

IN - IIDA MICHIHIKO; KAWASHIMA TETSUJI;OTA SHINJI 
PA - SONY CORP 

AB - PROBLEM TO BE SOLVED: To easily discriminate whether or not an optical disk is made large in recording capacity. 

- SOLUTION: The optical disk 10 is rotated at a required speed and on a required position, and a signal recorded on the 
optical disk is read. When the optical disk is an read-out exclusive optical disk, a frequency of a clock CKRF of a 
regenerative signal is detected with a control port 50. Because of the frequency of the clock of a standard optical disk 
is different from a high density optical disk. For instance, when the recording density is double of the standard density, 
the clock frequency of the high density optical disk becomes 1.4 times. As another discrimination method, by 
large/small of a burst error signal based on a difference of a unit delay amount at an interleave processing time, the 
optical disk is discriminated, when the optical disk is a writable type, by detecting the frequency of a wobble signal, or 
detecting an error correction result of a round code, whether the optical disk is standard standard density one, or high 
density one is discriminated simply and surely, and the configuration is simple. 
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roj r'*^i*5c^5Bcc^ct^(c n 1 10 i 
o o o j cr>^ + >*ji/t^ h^£-><h5nr, >m ^ 
x-xv- 2XM£©'*-f y * -xti-st d mtm 5 ccc 
?nWi3n4 fl $/cWu<D^**oi>t*;, h# r 1 j r 
*£<b**cttH5DKi*jVr<fc5&c ro o o l o l i l j 

[0 034] CCDct^^LT/W^x-Xff^DB^ff 
6tl -5 i . 06 fcl^-r <fc 9 ^ 7 x - Xff -Sf D Bl* F 
MgEfi £ tlT $ * - 7 limn S WB£>£fi£3 hS. W A tf 
16 A (C ^ M ^ x - Xff-^ D ^ U ^ ;l/ r H j 
<b3tlTl*S4*CC«|§|4B6C^-rj:9CC2 3. 0 5 k 
Hz, P-U^rLjiSntl^i#UJ2 1. 0 
5 kHz tti%£*) FM^IS^nr. *^JHiffi»3W2 
2. 0 5 kHz<D^*-^l/fI-^SWB*^5SStiS 0 
[003 5]3tf^^l0 CCK. x •< X ^^s^.ajia: 
20 xmiZ tntctZtcm 6 B ^ciST <fc *> 4- 4 

[0 0 3 6] mi te±M<Oit : r < *5 1 0 iJiJl*^*^ 
^ X^S2 0CD«^UTl^ o Tt-r (7^1 0« 

n^o Xb*> FJl/-=fc-*W2 2ti, iiit^Xt 

> K>>l/ J e-*I8IWIJ2 3^6CD^f> KiUKittfrf-^SM) 

[0 03 7] jEf f^l 0&C«. Xf .f7^7Sffi2 0 
30 cDTtb ^ >?y yy'3 0^6, rJ > h u -;U3 

tcU— !f7t«, 3ttf^ ^7^7*3 0<D*^HiSIJ (bfl'ji-lf 

ntte O . *WSE«RV«»«tl:a*!C J: -c 

[0 0 3 8] RF7> ^gP 3 2 tit. Ttt: ^ ;73 

40 fi#SWB4^*r4o CCDRFT>^gp3 2 r^nS3tl 
teH Wff # S rf^ h ^ ^ > S ti: , ^ 4- - u 

X |S^ff ^ S FE^ , ^ d y 9 >£f&/-V - 3 3 CC 

^-^3 4tCtt$&3n^o 

[0 0 3 9] ^a^^*RS/lf-#SW!aia53 3T:'». ft 

*batfl[«3wey ^^10 ois^ncDfigi ^a <t ^ tc 

Z>ic$)<D y * - *J X SiJfflHi-Sf S FC*^55c UtK5^^3 

50 sccflMft-ra. s/c w^n/ch7-^> ^^ft 
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£ fc&© h 9 ^ * > y*UMf ^ S tc££j£ L X 
[0 04 0] B-f^3 5ttJ. ?*-#X$lJfiJ{l^S 

lEIMf^STO££&rf £«, C CDfe&3 tltc7*-iJ X|g 

[0 04 1 ]*&. >P:?>4ias/*-#WP»3 3t 

tt, Rffif^ff^DRFO^P * ^ff-^CKRF©*eS& 
tft\ £j«Wfc*P» ^ff^CKRF£^-£$*S3B4 0 

[0 04 2 ] tC?>X\ it? 4 X^{C^K^mi/#flHCD 

8U-TSCi*iiJ**cas. 30 
[0 04 3 ] f:<Dtc#>. I7(C^t^O^ 
#*i|ffil3B 3 3 r $ titc ? P * * {f^t C K RF* 3 6 
tcMiapap 5 0 K 4>tW& L r . S»Of y X * [pn&asr 

oivuyzmmiztbmr&ctx. nm&mcDjGTj 

X 2 *>JKffifi<D*^ A X ^ ^**ljglj t X I > 5 o 
[0 04 4 ] H8B^O^^iat/1f-^IMfflia533<D 
-SBat>"7 U-A|5]R8^tblSr>3 9 l/TOi. 
RF7>:/»3 2^6«$&5tlYciitHm^SRF«, ffi*3c 

3 3 2CCtt*&Sft*. ffl&mi@ft 3 3 2 rtt. W«:7 40 

< ju^ 3 3 i ^6©(f-^cc^ur^ra^<o^**tf 

9. c<Z>W#BIT** 1 l!^**ifc«#SR«*, 
^@Sg3 3 3 Rtf K P * £ h ^tUtplSS 3 3 4 CC0tl6 

[0 04 5 ] *) I y £@?8 3 3 3X13:, ajfi"r*T>^ 
3 3 6^6©^^^^U^^ft^SL?:rac^r^^ft 
g]&§3 3 2fr6^S;h/dI^SRFC*X^>f *-T£C 
itcj;0 2 Wt*tTl*. »6*ifc2ffiftM-S|£±ail/fc 
J:9&c§^ffif r --£fi J ^DRF£UT. Xu;^diigSS3 3 
7i7 U-^H«W*aSR3 9if-**SI«4 0 tC{ft& 50 
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-T£ 0 £tc. SSHlf s -*fi^DRF*9ljWB3 3 5«:fla& 

111883 3 3{C«*&3*i4CiCCj:«3. TS/>^ b UO* 
hS^^<^^J:^^aaT : -^fl^DRF^^ 

[0 04 6 ]i/c M&&HSS334T K 

»3 3 5<D»fPSrff±3ttSC<h-C. Fp^^T^H* 
&cx^xu-< ;um^- S L <DfI^ U ^ JUtf^tt 3 *l X L 

[0 04 7] x ? i?&mm%3 3 7 r«, BSUJt*-*!;* 
-^■DRF(OM#U^KD^L^S:*aL. -eo^lUfg-^K 
TZiVUv ^@JS3 3 8Cc«*&"T5 a ^D^»3 3 
8TB. ^tBft-^KT^ffll^T^aS^-^ff^DRFO^ 

a v ^{f ^CKRF^fiKUr^ u-AH«8lftaai3 o . 
^-^MSSP4 0*$<tWPJfWS|J5 0«lfltt&T*, 
[0 04 8] 7U-Al5j^Wg|33 9rB. fftfe^^/c 

? *fi-^CKRF«rHHvt^;7 h 3 9 1 *5R 

ttf SiftftC. ^7hl/yX^3 9 1 CCttRffl^-*^ 
#DRF*«|&UrJE%l£SSTS B C0^>7 h uy^jr:j 
9 1 r JlB^feiH 3 tl /c^m ^ if D RF* ^ t7 U ^ f. \ 

Lr^^->^ai@8S3 9 2CC«f&^4tftCC. ^ 
*->tftffl@883 9 2r«. flW&3ti/t^9 UMrfiJ** 

-5. CCD[5]fflt*ttJ0ff§3 9 3T'<D^U-ApIW^^O^ 

[0 04 9 ] St ^ p -j 3 3 r 

^t^Jr^CC, T^t*^ ^T ^^'3 O^rTtf^ l OOi? 

rx u 3P KW3 ecc^-rs. x u k3P3 era. c 

i+T ) *KttLT* t v 9 T ? 7 ( 3 0 £itr f X ^ 1 o 

[0 0 5 0 ] ^ P ^ifiK/i^-^SUaSi53 3 ritlAS 
tl tcfU y *?m^CK RF« 3 6 CCMffflgP 5 0 i m<> o 

^ X ^CD 1 . 4 {g<D ^ P y ^^i!$fl^iS^{S<73;)t7 c Y X 
[0 0 5 1 ] Mi»5 OrttCOSaaiiMxWi 

aiLv ^^aai^cTB^f r -^M}ia 7 >4 occm^-r. 

SciteJcoT, S»iSSOjef -<x^tc*t-r^7— ^ 

too**. -cos. 
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[0 0 5 21 09 »^-*«!ffllSB4 OO^SfiOWJ^** 
T. CGMfl-Ctt. f J -**5»ai4 0ttW*fll^DRFOf s 

J$3tlS 0 

[00 5 3] fit, COHK©»«rB«£Bf3- 
#4 0AttW»«ll©*9 ! * X **€>©W*1MDRF* 
7*- FlTSt#KMffiirSir:3-£4 0 1 At. 
KCMfc^-v X^*^<DS*ff-^DRF*^^- F"TSt£ 
KHg*rrS^P-#4 0 2 Ai-CiSEStl, 0 
^6<Dl^aifi^^i:o-CC^-rn^<Dr : =J-^4 0 1A* io 

4 0 2 A*5jS}R3tlSo 

[0 0 5 4] Eftf-*©x>3-i< r 4 QBB. 
£fi^W D S t * CcSlffl^ S x>P-^402 

(Dc^*rn^iafR3n6c ^vx^^-^i^wD 

fflJSP 5 0 U - * U/cjSlKff 20 

Sx>3-^4 0 1 BSb<»4 0 2BCcet|&3nS, 

[0 0 5 5] ^*-^M#SWB3&s«|&3tlSAT 1 P 
~rn-#3 4BS1 ObCiF'rffi&ttZtl&o C<DAT I 
pfa-?3 4 fefllSSafKflacO^n- FSP3 4 At. * 
fgffi0f^- FSB 3 4 B tTl?£j&3*iS 0 

[0 0 5 6] 0 * - ^ ;lfi-^S WBt^^Kffl-r ^ - F 
SB3 4 A «-r^S«7 ^^341 CC«fft3 ftS. 

^IBUSU 3 4 2 SC{J«& 3 tl S . 
[0 0 57 ] ^MBSP3 4 2 r». ■> * -^iWMS 

-TSt^&c. ^ ^-^;MI^SWB<D2ffi<t^tf 9o C(D 

Jl/fI^DWB«*fe?ftW3 4 3 OCfltf&Sft*. 
[0 0 5 8] 34 3tB*a v ^ff-^C K WB^rffl 

xft-^D BP^i^-r s tfttc^ ? * -Xft-^D bpcciu 

)Wl,fc^P^ff^CKBP££b1cTSo C(DK5Wc 
y^^^-Xff-^DBP^^n * SMg-SfCKBPttT FU 4 
7sf3- FSP3 4 4&Cf£J£3ftSo 

[0059] TFUX7 ? p--F3P3 4 4Ti*, ?P?? 
«§CKBP*fflc»t^>f7*- X ft # D BPO'dSMOfffl * 
ff^AT I P««fl*f DAD*£Rfrr*. f#^n/c 
AT 1 Pt»*g#DAD©l5WWft^4«lWLTAT I PH 
IBM* UJ«^ F S Y * £f#ir S . 

[0 0 6 0]lB«Kffl-? f 3-K»34Bfc, SBMSKJI! 

^n- FSP34Ati^«icc^3n l rattttfflsa&gr 

AT 1 Ptf*Hi#DADt. AT I PHIIBHfcttifg^FSY 
t*^J5R3ti4. U/c^otilSSfflf^- FS&3 4B ! 
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[0061] ^ htitdztcom^DAD. f s 

S e $§+3 4 6 CC»W{9^5 0 *»6««ffiK*i(Ba5K© 

!R3n/c at i pmfRft-^DADt at i ppiwtftam^ 

FSYB, »3R5 0CCft^3n€>t^C. AT I P|i] 
3*i5, 

0 [0 06 2] CtDjc^tCjfe^^ X^*sSE^WU#fflCD* 

3 # fc t £ <D^£fi-*fcD * p v >? m^^nm b -cmmm 

g07tf^ X£ t^SScD*^ X^i**iJ8iJt:'#So 

So 

( 1 ) #bT?*7* ^3 0<Dtt«*^:*frK:^U ? FSP 
3 6O^0««rKffiLr^6FG-9--3j<?:^W-C— * 

So 

>0 (2) 7*-*^"9"-^*tf-pT, #fw 0 6C*I 

( 3 ) ? * - # ^M<D F ^ 9 * > ^ - # UAH* 

(4) b-ifTt^r^x^i occ^rrs^ft^W 
So -eur^p ^ ^ft-^cKwB*f# So 

( 5 ) ^ P ^ >? (f C K WB<D 5 0 1^ 

co^^x^A^wsfl-rSo 

( 6 ) *18iJttat£*ttfiBffK:W^r 4. 
30 [0 06 3] mfr&Lig-moyt? f X^t'Of < X^f-iJ 
9WSB. :XOct0^*v£4>tf:0tfS o ca>«JW*?/;tt 

w^c2i7-) ^^-rs^sr^So 
[0064] la^R^saft-rsccon. picium 

&CiR i S y - ^ Mfr0> < «c S C[> X\ x ^ - 1 J iE.Sfe.^J 4) c 

X ^ (CD&i') tBY>^-*'i- zrimn<Dmi>iMm 
1DB. D-4 (^U-A) &c|5^3ft*C^So KifKfi 
C03tr> X ^<Di8&CC«C<D*(4»iSS«D«:, D - 4 « 
40 i(DMMi KD = 7 t Oc^T S C t fx ^ — iliF.fiti 
^<Dt£T£J*^Ct^-e#So D = 7if*Ct{C^ 

rBDtccai&n-cir^s (-w^a. - 9 i 8 8 2 

^SfR&t) o 

[0065] c cd j: ^ cc ^ > ^ - »; - ^mmvm&M 

gl D it T S tc& , 7 r H r >^- l J- Steffi* tc 
m0fTiE^<D^fMdP (^3- FSB) t^r^xetis 
loo««B» 09^c^-rJ:^MS«^ffltlSSSffl 
(D^aSP^: S"J ^ CCfflST SCitiSo C CD t # #fiiS- 
5S«D=4^c*tf£U/c7 :r ^-FSr^c, ^{4iI^fiD=7 
50 CDS*fi^-*A^l/fct#CDx^-ff-^plJ^tf/^-X h 
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<D^-7 hX7-<fcOW*<&4. 
[0 0 6 6 ] Ud^t, *&SS£«D = 4CC»S3ti 

- u - s jut wait**** a* l fc «> od t mm? %> 
[oo«7]«i,'t. ^(omwm^^o ^hX7 

01 1 OJ: 9tt#f * X*?giW(Dffif& *:<Dt% 

tcttfflShaf r -*«ia»4 0 4urBiai 2(D<t9cc 

[0068101 2fC*5t*'C5 !r -*«a*4 0A*6tt 
«t5t, «ajf-*ft#DRF*EFMaSBS7 1CC« 

fti/rEFMani/jteft 5 s -f>*y-^««*«trtB 

OlTiE^a (C I RCMfi) £tf5«*ffiKJBG>f 3- 20 
F»7 2CC«j»T&. 

[0 0 6 9 ] COf3-F87 2"C©#ffiajaiDtt, 
D=4tcSS3n, D = 4<Dt#IELl*f >*-y- 
^llift^tOTfeot, RAM4'l S:fflt*tCIR 
C Cc J: »J HiEJaa i f -f > * - U -^«M* J tT toti 

[0 0 7 0 ] EIliCcEFMfSiHai^tiS^KiiBSEaflH'^ 
3-F»7 3*Ct>«l&3tl*. C(Df3- KS7 3TO 
f >{ >^ - U-^KCtffll'^^SSiDtt W*. 30 
ti±i£U/e<t9CCD = 7t*?) 0 D=7B-«t*D. 
ffi<D»««:ttfflrSC4«>rarS. fa- F8B7 2<t 7 

x^- (C2x^-{f-5f) ttf ^ X*#IJ}i|3B*t*fi&"r4 
x^-0^/M"J®»7 5CCWftStlT % ^XhX7- 

[0071] ««B*ttWD*it*a7 4«c«iasn 

[0 0 7 2] Wit«#iaflKB«*D= 4 ttt>f>^- 

SB7 2, 7 3(CA*Lfc»^«Ctt, F3B7 2 AM* 

£>'#e>n£^~-X r x^-CDX^-^a * 9WL<D~fii)K 
fn- FSB 7 3flPJrt»6fS6*i£>*-* hx5-(Dx-5- 

*j g £ 7 4 -Ctt f 3 - FSP 7 2 (Z> HI* * aHR"T £ . 
[0 07 3] cni«. #{4iH£fl**D=7±Or 5( 
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j>z-v-7'm££ftxim£titciG? r 4 7? i o*> 

f:a-~FgB7 2, 7 3tcA*L/fc»^C-c«. f:a-F» 
7 3»M#6tl^^-X hi7-©X7-"/a y $>Wl 
(D^f>K f 3 — FSB 7 2{BJ#>6t#6i'i&' , *-X Fx5 — 
cdx^-:/^ ^tct0^l^6, COJS^KittS 

r, wo»*#&7 4r«f a - F«7 3©ai**JB« 

[0074] ^tR3tifcS^ff^«3 6»Kf X 5>3>:/ 
;u«tB*Wl//cR0SIiE«ia»7 6(-ctoC»T, f^^7 
>^;1/»I^ECC (Error Correcting Cbde)ti:J:&K 
0IIiE«ia«4>1f 5 . I£0 IIiE*iaft«fcS tifcf - ^fc 
^-te, y ? 7 >^e»J d: UTCOR AM4 2 iC^it^tl/c 

l r ^ w© =1 > t: » - * ^s^cc^jg 2 n £ c 

[0 07 5] ifc. E FMfIi0^(7)ft-#^|n|tt^fg44fe/| , l 
W8 8«:««&3tir, a«fitfr67 U-AMIWfci*JF 

£ 0 CCDXf> F^^-^|glbSB2 3Ti<t. -3fcf ■< X ^ 
1 0^OM#f2^CC»AT I Pf a-*'3 4/J^C0A 
TIPHWttttfi#FSY4^5fc©4L. *f < * 

^ 1 occE»3tiTc**«^o»^«ptc«f - -2 flam* 

4 QfrhOy U-A(Hl^ft-^F S Z*4CiJ-:tAT I P "r 

r, %?4 7,>? 1 o*WSi©aKrBlKS-tf*/-*«^ 

£ IBSJjSP 2 3 T'*J?S 3 titc 7s b > F >HK*Ci ° S scvv x 
t*> F^^-^Sr>2 2CCft$&T6C<L(Cj:U . )' L r { 7 S 

[0 07 6 ] 3 x>n- FMaStTVV'- >«ia 

ST>4 0 B rii. ?fSB© a > f* - O < > >' *7 x 

- 7. 4 3 ^Sr/r L r iB»f : - * (I-^W D ^ / - d * 
JCt-i. COteiif-^ff^WD«:R AM1 2 JC -HSffl^. 

M4 2(Clib tlfcEftf - % ft W D ZtLM I i L "C W 
^cD-fe^^^^r-v^ Fccxl/n- F-rSiJtJC ?§fa 
cdx ^ ^ >^H«ffe*WbfcK*J IT IF. ?r^7 o :> ( J / jn S B 8 2 
T« . 7 ? =y > ^iWfflaS ftfoteSf f - ^ (t M O "C 
IS «3 ITIEfflO E C CO ftjp ?:tf o „ 
[0 07 7 ]-ecD^. C I RCx>n- F3B8 3. 8 4 
CC«*&3txSo — *©i>3- F5B8 3Cit? ; mSfSmo 
Ttf CCf - ^ ^lHii"T ^> t % cctem ^<>x>^ 

- y-c* o . circ j: > ^ u - ■ 7»a*»i r 
foh . -r > * - >j - ^jaaBS(D#fiiffi5!E w d •** , d - 4 

[0 0 7 8 ] fi!i^<Dx>rJ- FSB 8 4 (iiS^f HJcDftf 
< X ^ (c ^ISS^T ?> i « ic l^ffl S ti 5 x > -ji - y 

r-fc^t, circ «aa*s J: > * »/ - ^«a«*si ft? 
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FSP8 3, 8 4OlH.*BW0.#i# 

F«8 33gL<ti8 4#ffltR3ft£. aJR3nfcx>n 
- F U#tt 3 6 E F M^iftgg 8 6 *C E F VBmtHMitfi 
'tft>tlXm&#)teW&{m Dw££*&-f C©#ii(f 
^D«*«iil«fllW3 7 (11 1 #M) K:tt*&3ftSo io 
[0 0 7 9 ] *iitt«SP3 7T'«, «*&3*ifc*iim^ 
D Wfci^^t U -if WUm # D L A «:£lS L/tTTub 8 -7 

tfiiM«si5 3 7-ctt, aa-r&waBBsofrs©'**- 

if IBMA# dla ©ff # u^;u#f$IE 3 ftx , ^£ tr * ^ 
7 - *s««ib3 nrft #©saa»{i**fTbft ■ *o 

[0 0 8 0 ] $lJfS®&5 0(CBROM5 l*iffiJ»3tlT*5 20 
0. ROM 5 lCCKttSnr^&ttfWWffl^a^A 

f s -*jl!fflW4 0 "CiaEStlfclf F*©ff ^ 

DSQ-^A T I Pf^- £3 4*6©AT 1 Ptt#Rff#D 
ADCcSOX^T^t^ < X£ 1 0±©S£{£S*>l2i§{4B^ 

ft d Aor>n 3 ftr l > 4 Idi* U - If v% -7 - ©f$^tii$iue 

*^l^^W-«MRS#PC**RSL-C»ii*«8|53 7 30 
[0 0 8 1 ] &4b\ 019935 0^?>R FT>^»3 2 tc 

r. *t*^ ?"3 o©u-if y-/*- f©*>*:? 
MP. u -if ^ -r #^©J*SL*fti«" 4/e& 

ccu-if3ecci«a?e4«a3*ft«aa«fctf*>ns. £ 

/c. (MfMBBO^tt. ATIPf3-«4*»6©AT 
I PpJW«5mfI^FSY^^U-A|5lW**ai3P3 9*»6 

[ 0 0 8 2 ] 0 1 2©*RJECC*sC^T4>, ifc-r < X^Sr^J 
S'JT SJS^tCtt^© J: -5 &3M!B*Jg& C <h<C&& 0 

( 1 ) Tfe b u y ^ r ^ *7 3 o ©fifi*Ai*Hcx u FSB 

3 6 ©j£*J frh F G1f-#£*>ttT— ?E 

©Ht£l»ttt5J:9K:^f> FH^- £g|$2 2£Sg»rr 
4. 

(2) ^j-rtXIf-^fefroT, )£f^^l0(dt 
lt^txh7 * -#x-T 5 <fc 0 tcMflW 5o 

(3) H^**>^1f-#*tT 5C 


4$IH2 0 0 1 - 1 6 7 5 1 0 
is 

(4) IfJteSrje^-f X* 1 occ^-c-cw*«^*» 

4o 

(5) D=4rf e 4>*-U-:/OT-rS£#«CC I R' 
T4 0 

(6) D= 7rf>f >*-y-^Mffi-rS<!:«CCC I R 

(7) D=40i§tD^'-XhX7-7'P'; W 

^ttWhtf^afROjfe^-f X^t^iJKL. D=7©<h 
©^^^x^i^iJKf^o 

[0 08 3 ] j^r, 01 2 CC^ L/c <r-*«Ha>4 0 
CC43^Sft6©^M©Jf^*^cmB9^4o 0 1 2©3etfe 
©JB»CB:. *ffiiBtt«D#. D = 4i, D = 7 

2, 7 3*PJ^«cK»Lt:*ti-? r h*?)f»6ti4^-x 
hx7- CCS-^C t a x ^©*ijgrj*tf o r MII3C7 2 
^7 33&»©jBR*1f->TC*«. C©<t ^tC0D*CC*lJ«lJ4!i 

[0 084] cm&x^o^mt&mitcfo^xu. D 

4i#^C«. D = 7©*iJ»rS&IIS:'r**r4>t< . 7 s Y 
>3r- 'J -^SSffi*$J:^C 1 R C^ffifHW 2 ijgKt 

[0 08 5 ] D = 4 r©^-X hX7^^'rJ-Cthi 
D= 7*CR3e3ti/cf f Y > 5?- U -^tefflisJz^'C 
I RC*&fflSB7 3^6l#6n4^-X hX7-*:#lW 
4. *©i*©^<— ^ hjc^-^-fe'ur*4^SCCi;t. 

rS^JS^ -f x ^ r* 4 tmm utf^» - 'J - v 'saw. 
fejco'c i RCMa§r>7 3 iis^-TSo 

[0 0 8 6] C ©J: ^» tci^CC^- *«ff.S|5S:jSJ«-r 

SP7 2 i 7 3*ITOCC^3*4«fiM»1ttt35ct». -^©18 
^C^, 0 1 3 © cfc 9 CC^n^ r *llCf£*&-r 4 5f ti v ^ o 

[0 0 8 7 ] U/c^ot C©iS^CC«H 1 3 CCj^ J: v 
CC, ^«#CKRF*««l&3fiSejOSAX -f y ^ 

7 7 ^f5Ct 6n, MS§I57 2 t 7 3 K ^ n ^m^C K 
RF^SWWtCt|t$&3 tl 4 0 ^ P 5r Mi^C K RF**0tt&3 

[0 0 8 8] ^©/c^, x^-^JJ3lJgP7 5T«3tlfc 

5 o r iSc 3 ft fc x ^'ff ^ s w c friSiJ- is* 
/rir^0ix7^ y^7 7tctt*&3ft. ±^L/cJ:9 
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* 9 u v ?mn<m&®mz'n *> c <bT«*s»«». t 

[0 0 8 9 ] actc. H 1 2CDH^4>^^r*^^, t"- 
yi**ti*tiSfc£0fcJI5**Kori»a. Lrt»U M 

*w«:tB»-r & « f*-* >*-y- ^*j»are * * * 

^£^SI0/c7^£MJlSM 0 
[0 09 0]EfiBR*6«MI!-r*i. -f>*7*-X4 

3?:gai> r a* ^ fce»-r # 9 s - *ft^w d * 

USB 82tX^7> t m *) ITiEfflcD E C C Ott 

fln^a^Mftons. C2x>3-y872ry 

[0 0 9 1 ] C2x>n- FU^te^>£-y-:7»I 
gG8 7 3T\ D = 4*-5l^iD= 7*#(4ilSi*i"r4 

-y-^*kfflai58 7 3"CttD= 4 iftStifcSl <D-f > 
ij-^ag|58 7 3 Ai, D=7t&Snfc»2<D 
>^-y-^«0.aSB8 7 3Bir-ti06StiSo LT 

cr>-0*-y-^SW8 7 3tc«*&3ti-C, 

tcifcf (omm aoMt *Kj£&fc-f>**-y-:/ 

[0 09 2] -f>$-'J-^tifcC2i>3-FlUA 

«3&ccc i x>3-y8 7 5(cftl&stir, y-F- 

yp^^t^C 1 x>r3- F3tiTFJr3M>'*y Tw** 

>»*;u/c^^;XO?7^J5?^P8 7 8 -c-e-oW^tflSKK 
3n£ 0 C<0ffiffl*tfofc«EFMteffi*8 6-C8- 1 

4*»«iffl^tTtoft"c*f s -f i occteasti*. 

[0 0 9 3 ] r-^ff^<DS*^^XcDJ:^CC^^ 0 % 
1 0«fc0ll*3nfc|l*«^DRF«EFMteffl 
SP7 IT'l 4 - 8^5tir^;Cr)8-^>^^T r -^tcM 
?n/cfS. <S$friI5iSP7 7 2 rlBJlBf i«i£tcfi^> 

^o^iis 3 nt ±-y*> v*iKDB#^9d^rt3x e>n^> 0 

-ecDf*^' y f" a -SKSP7 7 3 T'C 1 RCflHfKtfW 6 

n/c;< y -y - w%<om&&mm7t>nxmm$^m s 
n*. -eurc i 7 4tc 1 r c micofi^ 
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[0 09 4] fS-SfSftAiC I RC^fcJi^OffeOW 

>4r-y-^*Sa«7 7 5fct\ D= 4CC|3jE3 
n/cHl(Dx-<>^-y-^IigP7 7 5 At, D=7 
CCl9^g StlfcJH2©f s -f>4r-y- ««|SB 7 7 5 B <L 

«ru tt^7 7 9*^uTWiaiap5 0A^fitt&3ns 

SC7 7 5A. 7 75 B*«R3h5. 

[0095] ^>f>^-y-^.4aa3nfc^3i-- fih^ 

10 »C2f3-y7 7 6 Ccey&SftTC 2(0-7^- F4&9 

«sa $ tir sofasi^- * r d 5 1\ £ c 

[0 09 6] C<DHttOJf?JSt?«, iiELfcJ^Kif*-/ 

> * - y - ^ffiaisp 7 7 5 (t Lx^rti^txmtm^mco 

S^^,2 0(Dr r >r>^-y-^31gB7 7 5A<h77F) 

C2fa-y7 7 6*6<DWtJ.9-»-^**S-T7 7 7 

[0 0 9 7] CCT. C 2 f3-y7 7 B**6^rt!£:t 
5 -m^C 2 X^-{f-5fo£ hi7 - Xih 

X. X7-^0 9>aiUtB*3ti4 B C<D*JttWJB 
JRTtti&WOECTC 1 T^-Zl 7 4 a^OMi'+.x^ 

- ft# «> ^ -# x * mm t . sij(7D ^ ^ - w sum iit « 

[0 09 8 ] 0 riir ^ X ^<7)*i|»i|5JiJMl^'f rti 

-y-^«a»7 7 5 A*«efflu/c*iwwia*»i wi, 

^m2 0^^>^-y-^JI^7 7 5 B«/: 

[0099] srm i (D-nzs z - y -^tew.an 7 5 

[0100111 (D'f A y -^SifH>7 7 n A "C 

40 ti. *{ii!S«*5«sii«fl[{ca*[£ l/c d - 4 icmmt r 

liJ B ^i*0C2f3-^'7 7 6£>6C<>^ -X hx 
7-BE4*ttai^ ^'-X Fx5-BE4*^¥-TtL& 

tt. d= 7tc*t-r**iK«ai*f **r<>&< , ^> 

^-'J-7»7 7 5 ASrfflJRTS,. 
[0101] D = 4tJCD^-X hx 7 -BE4MPt 

ttt»tscci*. d= 7cc^^n/cm2cD7 :: 'Y>^-y 

-^««»7 7 5 BtttffS-B-r. *<0i#O^-Xh 
X7-BE7?:#Mt^ A^xhx 7 -BE7^'u 
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1 ~r:3-#7 7 4*P6f#6*i£C 1 x^-(t# ( 3 > # 
RE ttW^LKl tm (75^*3- F7U-A= 1 

X ^WlfflcDfH 1 OSIgfB refDiJtSRSn 10 
S B SlOlittrefDtU^ 10-20»i 

[01031 7>^AX7-RE#S 1 OIM ref 

d ttT"c * i i * cc » % * .< 7, z \m^m<o% 

[0104] 7>^X7-RE^I 1 <DS?Hffi red 
D J:0 4>3S*HCiSC^t#T\ m2<Dmmmv e f R 20 

^ a*Jij> t^t mm ztitctz cc » h mm s nfc*^ ^ 
- y -:/«m«7 7 5 a *i a. 

[0 10 5] CtiCTU. ^>#Ax5-RE^3f 2 
©lilr efR^rlx, hX7-BE^S 
3 (Dmmm r e f B (ffliLtf 1 0 00 fBOx 5 - ? 30 

X7-Mssiiat^6r*^ 0 

[0106] *<Dm&Kt*m<DWmvx-5-WS&£.L,X 

[0107] ttt>T\ »*ii*S(W(c^^ ^^Cc.*fT4 
[0108] #£iA<&SW£rw X £ CC**^ StiWSK 

(B) iEig#^©aB0*ite©^jasi»«. «w«K©7fc:f 

[0109] (A) 
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JMs#0*'l>HiB8S < f WB> \t 2 2 . 0 5 MH z r * 
'frjaaStt ( f WB') til . 4{gCD3 0. 8 7MHz£ft 

[0110] COJS^OWfcfw X^JSHttB 1 1 tC^O 

flteEiftSti, -*tOx>3-^40 1B. 40 2B-C 
«fiS3tifcx>3-y4 0Bcoffecc;. WB«£r£»3 

asp (fn-y) 4 0 iAi. jBasffi-csaastifc*^ 

2A£#Rtt€>*lTC»*. 

[oiin ->*--^iHt#<DHaaR**m-j-ifctf>tc 

[0 1 1 2] 01 5 ©K:«*J&ttH 1 OrSWJLfcAT 
I 4<D«HsSi»i'l5ICr*S« 30 ic^> 

(if * X ^MS'JgP3 4 7 *SRW 6*1. *OW8lJUl^J-CW 

V Sx^S 3 4 5 0 Wx.mW S tl & C i -C £> & . 

[ 0 1 1 3 ] X 2»JSP3 4 7 fctt. S^SfS A: r 
y XZ>m<Dm&y < )\> * 3 4 1 com^ i . .SWIS Ai r f 

V a )V 2 3 4 1 tt*iHffift<Mfe** -f 7, ^ Sr W y l- L t £ 

^3 5 i«^S<o^7 r ^x^^saiuAc<i*::r;6^ 
^^4--^;MI^<Dja^^ (01 6^JH?) &MiH5 

[oi 14] Lfeiiot, — ^JUfs'^WiHttW^* 
©*^«ift»i«c4 J: o^Mtfcf < 7> ^ 1 0 d'Plfc 

E»*K-C*« iSKB, y JU^r 3 4 1 <DJM>i* 

«5 * %f|-|*i96n. (ft*©W«V < H ^ 3 5 I 

[01 15] «fi«7 < 3 4 1 *6<OV f 
5rttallPJ{cW0«iL6*l*. CtiTiFL^AT 1 Pf 
[01163015 CDtSl^CC^C vr & . r y X 23r'pJ 
< 1 ) jfet:^ J?T^ ^3 OOfiliK^SA^cXb ^ KflJ 

3 6 com V mm vwc& ir^6FG^-^«:^tt — & 

cDHllitSi t % £ J: 0 CC X t* > F - 2 2 
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(2 ) y *-H7^-**'U~>X, 4*2 1 OiCft * 

ut^+x yy *-*7x-r&d: 9ccfiJfirr&<> 

(3) y *-t)XV-*mzYv v*isy^-^*'fio 
1 0£[3feigl<rf £«, 

(4) U-1f:)fc*:fc7WX2 1 OiC^TTS^m^ (-5 
( 5 ) y;1/£3 4 1435 1^6<D^n-eft<D^ 

«tt2 2. 0 5MHz) iSgfOt^^JClt 

[0117] cntc^tur. ffi® 

8 7 MHz) CCifiWST'#>£4^U3:. C (03^ y X £ 
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P (x) = x 14 + x ia + x 10 + x 7 + x 

[0121] ccoji^^m^^m^m^MmB-^ 

[0122] CCDtl^OTtr y X 1 1 KthI, 

tcm*ffift*^<D£&mm?zc t&xz z> 0 sterna 

«l&4fr2n, ^|(Dx>3-^4 0 1B, 4 0 2B-C 

«is$n/cx>3-^4 0 b come . s^^jg-ciai^ £ 

[ 0 1 2 3 ] m 1 7U:CCD^^t:3Jf LfcAT I P^ra 
-Z'SACD-mmmZfn?* ATIPf3-y34@ 
f*«@9*5C*«a 1 5CDAT 1 P-Tn-^fllRRiJfet' 

[0124] COmmmnU. "f-i X ^*U8USB3 4 9 
**Rtt6*i. r FUX7 ? n-Ka53 4 4r^n-K5ti 
ft: A T 1 Pffi*Rfi-5f D ADtC^-T 5 IS 0 P ( x ) 

4. T K HSP3 5 4 "C-^n — KStifcAT I 40 

p««s#DADK:»rs»*)fl«sap (x) *4#-e 

[0125]f^ ^W8fl3P3 4 9 -CttlfiO *iJ3E*SSP 

(x) . p (x) '(D^mmnrnztiz* ^>^ 5 ^ 

P ( x ) = 0 < P ( x ) ' • • • • ( 3 ) 
©«H*4tt*K *«lt<Wfcfw;**r*&4S«:, 
P(x)>P(x)'=0 ■ • • • ( 4 ) 

(D/hSlrVtfOf^- KSP3 4 AgL< «3 4 B#S!R3 50 
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ticD ^ ^ Ji/ ^ ffl*©wi-c*f *w«o-r & c 4 & 

<r a x ^ Wgijgp 3 4 7 tc L & I * 4 # fc: « % ^ CDTt^r 
[0 119] 4>*>5A,. i^X^S^3 4 7£19:tt£ 

[0120] (B) (COOT 

m&ytf * x * -c* 5 4 * tcti, 


P (x) ' = 


* + x 1J +x 5 + 1 


( J ) 


Mit, waftto^-f ^^©isiaw# (crc) cd 
m o «eo*msc*±»4 «ssc * j: 9 cesser 6 c 4 
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s + x 4 + x 2 + 1 • • • (2) 

[0 1 2 6 ] 0 1 7<D«ScCC*Jf*rfc. *^ YXi7**IJ 
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(2) 7*-/7>^*-^*tf-3T. Jfef 5 -f x * 1 0 tctf 
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(4) if***^^^* 1 occSrt:waifH-f7 0 

(5) R0»TiEWi*P (x) *P <x) '©ttJ: f J 'J^3 
1*4*. ««KBffi(D*T? r ^X^4*i|J}«L/. P (x> 

P ( x) ©«J:9'hSl»4*. WSfMOr/t^ YX^4rJj 

[0 127] 4>^6^, ^-z X^*iJgiJSB3 4 9 
ffcb n tc . cti 6 2 00? y ^ ^ Ht&*Mi»« 5 0 cc« 

^ut, yy vm^mjrmm^p <x> . p (x) • 

[0128] %teC(Dii(Dllf^<D|S9ITiE*SfaJ:. 

?fci6tt&mm&&£mm<DmKci>mm~c* z> c 4 

[0129] MU/cWfeiit'li, W.SUT^^t'c^ ^ 
X^«C L V-fijK i lCf&hftZ>t><D-C{*%:< . CAVM 

cd y x ^ ^> y - > c l v y$^<o it 7 * x 9 x o r 

4tCck ^3 , y X ^©^JjSOSr^ff 9 C 4 ^T* 4 C 4 
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[0 1301 * 

«. ssifoi'a? t> ><-xh 

g;g.<Di><DX:$>2>D\ if&SJg©*)©^©^-^^ 

[oi3i]*fc. g»^nfc3tf^ x tnfimssm-pw io 

[03] X£»©$J££nVrH-C&&. 20 

[04] ATI Pfll«©-7 b-A$jf 

[0 5] ATI P««i'W7*-Xi#%^BT* 

So 

[06] X*fi# i * - :7>>Hi-^©MG&£* 

[07] StetHL/JUfJOftfw X££ffifflL/c£#©;)fc 

[08 ] mucisuzfu -j 5> t £$L/-y-—#$mutv 
[09] 0 7tc*si-ts^-^Maaj©ftwsi»fi5c*^-r0 30 

[010] 07tCfcW£AT I Pf3-^©»Mwt 
[011] »*ii*S©*f f -f^*%flfifflOfci*©** 
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1 0 • • • %■? 47,9. 2 0 • • • itf a x 9^m. 2 

2 • • • Xf> K;l/-t-#g|}. 23 • • • Xk">hrtH: 
— ^SBSftSP. 30- • ■jtf»>7 5'^ 3 2 ■ -R 
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• • •VJ'OWZ.mZ, 35 • • • Vv-ix. 36 • - • 
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